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tempo 
does  '^ 

again 

THE  WORLCS  FIRST 
440  MHz  SYNTHESIZED 

HAND  HELD  RADIO 


Tempo  was  the  first  with  a  synthesized 
hand  held  for  amateur  use,  first  with  a 
220  MHz  synthesized  hand  held,  first 
with  a  5  watt  output  synthesized  hand 
held. ..and  once  again  first  in  the  440 
MHz  range  with  the  S-4,  a  fully 
synthesized  hand  held  radio.  Not  only 
does  Tempo  offer  the  broadest  tine  of 
synthesized  hand  helds,  but  its 
standards  of  reliability  are 
ynsurpassed...reliability  proven 
through  millions  of  hours  of  operation. 
No    other    hand    held    has    been    so 


thoroughly  field  tested,  is  so  simple  to 
operate  or  offers  so  much  value.  The 
Tempo  S-4  offers  the  opportunity  to 
get  on  440  MHz  from  where  ever  you 
may  be.  With  the  addition  of  a  touch 
tone  pad  and  matching  power 
amplifier  its  versatility  is  also 
unsurpassed. 
The  S-4. ..$349.00 
With  12  button  touch  tone  pad.. 
With  16  button  touch  tone  pad,. 
5-40  matching  40  watt  output 
13.8  VDC  power  amplifier. .$149.00 


$399.00 
$41 9.00 


Tempo  S-l 

The  first  and  most  thoroughly  field  tested  hand  held 
synthesized  radio  available  today.  Many  thousands 
are  now  in  use  and  the  tetters  of  praise  still  pour  in. 
The  S-1  is  the  most  simple  radio  to  operate  and  is 
buHt  to  provide  years  of  dependable  service. 
Despite  its  light  weight  and  small  size  it  is  built  to 
withstand  rough  handlmg  and  hard  use.  Its  heavy 
duty  battery  pack  allows  more  operating  time 
between  charges  and  its  new  lower  price  makes  it 
even  more  affordable. 

Tempo  S-5 

Offers  the  same  field  proven  reliabrlity,  features  and 
specifications  as  the  S-1  except  tfiat  the  S-6 
provides  a  big  5  watt  output  (or  1  watt  low  power 
operation).  They  both  have  external  microphone 
capability  and  can  be  operated  with  matching  solid 
state  power  amplifiers  [30  watt  or  80  watt  output). 
Allows  your  hand  held  to  doubte  as  a  powerful 
mobile  or  base  radio. 

S-30-..$89.00*  S-80...$149.00" 

*  For  use  witii  S-t  and  S-5 

Tempo  S-2 

Witti  an  S-2  m  your  car  or  pocket  you  can  use 
220  MHz  repeaters  ttiroughout  the  U,3.  it 
offers  all  the  advanced  engineering,  premiunn 
quality  components  and  features  of  the  S-l 
and  S-5.  The  S-2  offers  1000  channels  in  an 
extremely  lightweight  but  rugged  case. 
If  you're  not  on  220  this  is  the  perfect  way  to 
get  started.  With  the  addition  of  the  S-20 
Tempo  solid  state  amplifier  it  becomes  a 
powerful  mobile  or  base  station.  If  you  have  a 

220  MHz  station,  the  S-2  will  add  tremendous  versatility. 

Price. ..$349.00  (With  touch  tone  pad  installed. ..$399.00) 

S-20...$89.00 


Specifications: 

Frequency  Ckiverage:  440  to  449.995  MHz 

Cfiannel  Spacing:  25  KHz  minimum 

Power  Requirements:  9.8  VDC 

Current  Drain:  17  ma-s?andby  40O  ma-transmit  (I  amp  high  power) 

Antenna  Impedance:  50  ohms 

Sensitivity:  Better  than  .5  microvolts  nominal  for  20  db 

Supplied  Accessories:  Rubber  flex  antenna  450  ma  nJ-cad  battery 

pack,  ehiarger  and  earphone 
RF  output  Power  Nominal  3  watts  high  or  1  watt  tow  power 
Repeater  Offset:  ±  5  MHz 

Optional  Accessories  for  all  models 

12  button  touch  tone  pad  {not  installed):  S39  •  16  button  touch 
tone  pad  (not  installed):  $48  •  Tone  burst  generator:  $29.95 
•  CTCSS  sub-audible  tone  control:  $29,95  •  Leather  holster: 
$20  *  Cigarette  lighter  plug  mobile  charging  unit:  $6 

TEMPO  VHF  S  UHF  SOLID  STATE  POWER  AWPLIFIERS 

Boost  your  signal.  ,  ,  give  U  the  range  and  clarity  of  a  tiigh 
powered  base  station.  VHF  {135  to  175  MHz} 


Drive  Power 

Output 

Model  No: 

Price 

2W 

130W 

130A02 

S209 

low 

i30W 

130A10 

S189 

30W 

130W 

130  A  30 

5199 

2W 

SOW 

eoA02 

$169 

low 

SOW 

80A10 

$U9 

sow 

BOW 

80A3a 

SI  59 

2W 

SOW 

50  A  02 

SI  29 

2W 

30W 

30  A  02 

S   S9 

UHF  (400  to  &12  MHz)  models,  tower  power  and  FCC  type  accepted  models 
abo  avaifable. 


t^U 


2050  S.  Bundy  Or..  Los  Angeles,  CA  90025     (213)  820-1234 
931  N.  Euclid,  Anaheim,  CA  92801  714  772^9200 

Butler,  Missouri  64730  (816)  679-3127 

TOLL  FREE  ORDER  NUMBER:  IflOOl  421^6631 

For  all  states  except  Calitamia 
Calif,  residents  please  cafl  col^ttct  an  our  reQular  numbers. 

fntm  uijKt  |»  cftMii  vHtiairt  m^m. 
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FIVE  STORE  BUYING  POWER  ! 

SUMMER  SAVINGS 


SERVING  HAMS 
BETTER. 

NQfth...south.,.6ast.^^  west 

"Ob  Fefrefo,W6RJ/K6AHV. 

im  Raff«rty,  NBBJ 
olher  wall  known  hams 

'    personalized 
service. 


FREE  PHONE 

800 

854-6046 

CAUE  CUSTOMERS  PLEASE 
CALL  OR  VISIT  USTED  STORES 


SHfPPrNG  REGULARLY  TO  COUNTRIES  fN  ALL  CONTINENTS, 


ANAHEIM,  CA  92801 

2620  W.  U  Raima, 

(7141  761-3033  (213)  060-2040 

Beiwftef>  Otsne^and  &  Krion  s  B&ry  Farm 

BURLINGAME,  CA  94O10 

999  Howard  Ave..  {415)  342-5757 
5  miles  scNjth  on  101  from  5.F  Airport. 

OAKLAND,  CA  94609 

2811  Telegraph  Ave..  (415)  451-5757 
Hwy  24  Downtown.  Lefl  27th  off -ramp, 

SAN  OIEGO,  CA  92123 

S375  Kearny  Villa  Road  (714)560-4900 
Hwy  163  &  Clairemont  Mesa  Sivd. 

VAN  NUYS.  CA  91401 

6265  Sepulveda  Bivd..  f2l3)  986-2212 
San  Diego  Pwy  at  Victory  Brvd, 

OVER'  THE-COUNTER 
Mon.  thru  Sat.  10AM  to  5:WPM 

A£A  >  AUIANCE  'ALPHA-  AMeCO-  AMPhEnOL  -  ARPL^  ASTnON 
'  AVANTl  *  aCNCH  Efl .  BER«-TEK '  B I R  0  ■  B4 W  *  C A LLBOOK  *  COe 
-  COLONS  '  CUBIC  *Cg  HTIS -CUSmC  RAFT*  DA^V^A  ■  OATDNG 
'D€NT  RON  ^  DRAKE 'D^ENG^EEetNG  -  ElMAC  ^  HUSTI£I^ 
•HY'QAIN -ICOM- JW.MILtER-  KENWOOD  <  KIM  -  LARSEN 
•LUIVAR    -  MET2'   MFJ    *    MICRO    LOG  *  MINI    PRODUCTS 
"MtfiAQE  *  NVe  '  PALOMAH-HOaOT-ROHN'SMURE'SWAN 
•  TELEX 'TEL REX'  TEMPO- TEN-TEC-  TRfSTAO 
■  VAESU  And  m«ny  n>or«j 


[fp  ALPHA 


77DX 

REGULAR 

$4945 

YOUR  PRICE:  $4199 


78 

REGULAR 

$3185 

YOUR  PRICE 


YOUR  PRICE: 


76PA 

REGULAR 
$2195 

$1799 


374A 

REGULAR 

$2395 

YOUR  PRICE 


$1999 


YAESU  FT-207R 

^-^    HAN  DIE 

/S*^^^      REGULAR 


Indudes: 

NBP-g 

battery  pack. 

NC-9B  wall  ctiarger. 

FEP-1  earphone, 
rubber  flex.  ant. 

YOUR  PRICE  $289.95 


$339.95 


MIRAGE 


B-1016  2M 
AMPLIFIER 

160  W  OUTPUT 


Ffeq.  range;  144-1 46MH2  •  RF  out:  160W  nom. 
(10W  in).  •  RF  powef  in:  5-15W  •  DC  operating 
pwr:  13.8  VDC  @  20-25A  •  Intemiittem  duty 
cycle  •  Built-ir>  receivef  pre -amp.  Auto- 
matic  internal  or  external  relay  Keying. 

REGULAR  *^^«  ^* 

$279.95  YOUR  PRICE  $249.95 


R.L.  DRAKE  TR-7/DR.7 


REGULAR  $1599 

ASK  FOR  YOUR  PRICE 


COLLINS  ICWM-380 


NEW  REGULAR  PRICE  $3496 
yMFTED  NUMBER  AT  OLD  PRICE   $2695 


KENWOOD 


TS-130S 


TR-2400 


TS-830S 


^^^^^^     rCALLNbW  FOR  YOUR^PECiAL 
TR-7800       "\  SUMMER  SAVINGS  PRICES 


Prices,  specs  subj&ct  to  change  without  notice 


Calif.  resldentB  please  add  saie&  tax, 


1 


INFO 


Manuscripts 

Confhbiitiqna  in  the  form  of  manu- 
scripts vtWh  drawings  and/or  photo- 
graphs are  we3corr\Q  and  will  bs  con- 
sidered for  pQsabblB  pubNcatlon.  We 
can  aasum«  ryo  responsibility  for  tosa 
Of  dan^age  lo  any  materiel.  Please 
enclose  a  sternpedp  aelf-adelmssed 
envelope  wiih  *aeh  submioaiofi.  Pay- 
mant  for  the  use  of  any  unsQllcit^ 
mateilat  will  Em  made  upon  accep- 
tardea.  AW  contributions  shouk!  be  di- 
rected to  ttte  ?3  «dMoiiAf  otf^ce^ 
"HOM  to  Write  for  73"  QitiaBflli»&  are 
avaJl^la  upon  request. 

Editorial  Offices: 

P\r^  StmtA 

PeterboiOUOi)  NH  03458 

Pfwifie:  603-924^73^  924^74 

Advertising  Offices: 

Elm  Str^t 

P»eterbo rough  NH  03453 

Phor^e;  603  ta-ft^FlSB 

Circulatton  Offices: 

Elm  Street 

Peterborough  NH  03458 

Phorrts  603-024-7296 

Subscription  Rates 

In  the  Utittad  Siat«i  and  Possessior^ 
One  Year  (12  Isatjes}  I^.DQ 
Two  Years  £24  issuesl  %3&W 
Three  Years  P6  issues^  S53.00 

Elsewhere: 

Canada— $27,00/ 1  year  or^ly.  U.S. 
funds.  Foreign  surface  mail —$35 ,00^1 
year  only,  US.  furula.  Foreign  air 
mall— *6Z00/1  year  only.  US,  funds. 

To  subscribe, 

renew  or  change 

an  address: 

Write  lo  73  Magai(n^,  Subscrtplion 
Ospartment.  PO  Bok  B31.  Farming^ 
dale  NY  11737.  For  ref^ewals  and 
dianges  ot  ar£kkea«,  include  tr>e  ad- 
dress label  from  your  rnoot  recefit 
Issue  of  73.  For  gift  sub^criptkKts,  Ifi- 
dud«  yciur  nerrm  ar>d  aOd'«s!  as  we^l 
as  those  of  gift  rQCjpie«its  Postmaster 
Send  form  13679  to  73  Mtgaiirm,  Sub^ 
acrlplion  S«ifvrc«9^  P,0.  Bok  831 ,  Farm- 
rr>c(late,  isiY  n737. 

Subscription 

problem  or 

question: 

Write  10  73  M^ga^ip^,  SubacrlpHon 
Department,  PO  Box  93t.  Farmlngdale 
NV  11737.  Please  irvctude  an  address 

label, 

73  Afa^az^s  (?SSN  0Q9&901O)  Is  pub- 
Nshed  rrK>nthry  by  73,  Inc^,  30  f^ne 
Street,  Peterborough  NH  03458.  S^^ 
or»d  eta»  pomage  paid  at  P«terT>or- 
ouoh  NH  (Bi56  and  at  Mfdltkmai  mai^ 
ing  offices.  Copyright  (c^  t9Sl  by  7^, 
Inc.  Ail  r^hts  reifVid.  No  pvrt  of  this 
publication  may  be  reprinted  or  othor- 
«iae  fapro^iead  «i|f^oui  witttsn  pet^ 
ml^&lon  from  the  putit^her.  lUHcrofMrn 
Eillt ion— University  Mletofllmf  Anr> 


RAC 


TRAC*ONE  +  DELUXE 
CMOS  KEYER 

$119.95 


Features: 


Model  TE464 


'True  CW  signal  raptodudiofi-- Single  si-gnai  r^cep^ 

tiofi 

'Rerrboves  all  QAM  and  QRN 
'Digs  out  CW  signal,  deco<le$  it  with  Phas;«d  Lock 

Loop  Tone  Decoder  then  rsproduces  IT  wm  full 

operator  coniroi  over  Gam,  Freq,  Tone,  £ketay. 
*AI>1  controls  on  front  panel 
'  Freq  control  variable  3CX)  Hz  lo  2500  Hz  will  match 

any  rcg. 

'LED  flashes  during  decoder  operation 
"Operates  in  Nne  wUh  rig  audio— lesv&  in  line  ort 

OFF^BYPASS 
'Built  in  speaker 
'Headphones  lack  rear  panel 
'Battery  or  AC-ad9ptor, 3VDC  operation 

PLUS: 

'  Deluxe  CMOS  Keyef — '^Slale-oMtie-aJt"  CMOS  cir- 
cuitry 

'SeEf-oompieiing  dots  and  cashes 
'  Qoiiti  dot  and  dash  memory 
'tambic  keying  «i1h  any  squeej^e  paddle 
V5-50  w.pm. 

*  Speed.  Volume.  Tone,  tune  and  Weigttt  contmis 
"Sidetorfce  and  speaker 

^Semi-autD  switch  lor  bofl  or  straight  key 

*  Deluxe  (^uarter-iinH;h  ^acks  for  keyir»g  and  output 
'  Keys  gnd  bkx^  or  solid  state  rigs 


TRAC*ONE  CW 
PROCESSOR 


$89.95 


Features: 


Mode)  TE  424 


^True  CW  signal  reproduction— Single  signal  recep- 
tion 

'Removes  all  QRM  and  QRN 

*Digs  ogL  CW  sJgneb,  ctecodes  il  with  Phased  Lock 
Loop  Tone  Decoder  I  hen  reproduces  il  with  fuN  op- 
erator corttrol  ovef  Gain.  Freq,  Tone.  Delay. 

'AIL  controls  on  Ironl  panet 

'  Freq  control  variable  300  Hz  to  25O0  Hz  will  match 
any  rig. 

'  LED  flashes  during  decoder  operation 

'Operates  in  Itne  wilh  rig  audio — leave  in  line  on 
OFFiBYPASS 

'Built-in  speaker 

'Headpho^ies  lack  rear  panel 

^Battery  Of  AC  adaptor.  9  V DC  operation  t^TB 

SEND  FOR  BUOCHiHliON  0011  FULL  PI^ODUCT  LIN£ 

ELECTRONICS,  INC. 
1106  RAND  eiDG. 
BUFFALO.  NY  14203 

(716)852*8180 


RAC 


Preamplifiers 


The  famous  Palomar  Engineers 
preamplifier  has  been  updated  and 
packaged  in  an  attractive  new 
cabinet. 

For  the  SWl  there  is  the  P-305 
{9-v  DC  powered)  and  the  P-30e 
{115*v  AC  powered  J  feafyrmg  fuH 
Shortwave  coverage,  sefection  of  two 
antennas,  20  db  attenualor.  15  db 
gain  control  and  or^ -off -bypass  switch 


For  transcepvers,  the  P-310X  (1 15-v 
AC  powered)  and  the  P-312X  (12'V 
DC  powered)  feature  automatic 
bypass  on  transmit,  adjustable  delay 
for  return  to  recerve,  and  350  watt 
transmit  capabilitv- 

All   models    have   these   features: 

•  Up  to  20  db  gain. 

•  Covers  1.8  10  54  MHl  In  four 
bands. 

•  Low  noise  figure. 

•  Reduces  image  and  spurious 
response. 

•  8*'  X  5"  X  3".  Brushed  alum- 
inum control  panel.  Black  vinyt 
cover. 

•  SO-239  connectors. 

•  LED  pilot. 

Order  direct  or  from  your  favorite 
dealer  Model  P-30S  Receiver  Pre- 
ampirfjcf  for  9-v  DC  $99.95.  Model 
P-308  for  1 1 5'V  AC  St 09  96,  Trans- 
cerver  PreamplFfler  Model  P-SIOX 
$129.95.  Model  P'312X  Si  29.95. 
Add  S3  shipping  handling  CaJIf. 
residents  add  sales  tax. 


mssrer  charge 

I  HI    '4P|*f||^>   .       - 


y 


VfSA 


Don't  wait  any  longer  to  pull  out 
weak,  rare  DX, 


Palomar 


1520-G  IndustrfalAve  ,  EscQntlicto.  CA9?02S 
Phone;  [714]  747-3343 
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Wild  Turkeys  1,  FBI  0 

— artother  fou  lup  from  the  ieds, ,. WA7UDO 

Sailplanes  an  Six 

—these  tha^mal-huntlog  hams  h^ve  an  edge  on  the 

competition  ^^*«„. , „WB3BQO 

The  Supernova  Station  Organizer 

—in  this  project,  four  into  one  will  goT.„„ W3BYM 

Review: 

Kenwood's  TR-9000 

—the  multi-mode  2-meter  rig  that's  making  SSBers  out 

of  VHFers WB8BTH,  NBRK 


12 


20 


26 


30 


MAGAZINE 


A  Flier's  Guide  to  the  Airwaves 

—off  we  go  into  the  wild  blue  yonder... WB6BHI 

Cybernet  Ten-Meter  Offset 

—If  youVe  gone  CB  to  10,  why  nol  go  all  the  way? 

Add  the  repeater  offset,  tooL.............„,..„._  ,K3NXU  66 

A  Stout  Heart  for  a  Simplex  Autopatch 

fy|  — putyourKIM-1  towofk... AVOaCHH  70 

Reviews 

The  Bearcat  350  Programmable  Scanner 

—a  first-class  act  from  Electra,, ...... WA4PYQ  78 

Review: 

The  Calectro  Multi-Tester 

—a  full-size,  lab-type  multimeter  for  fans  of  analog 

Review; 

How  To  Defend  Yourself  Against  Radar 

kTTT-^    q-Hvir  ■■■««¥■    ■!■■■■    I    ■■■>■■■■■■    iivBuMB    ■•■■^i    ■    ■■f|"    ii-fH"    B    h    ll-ll-l  ■IV'k^H  il  m*****'^  t-w  m   r   *     ^  ^J  ^V    t\t  V^4i^ 


Review: 

Butternut's  HF5V-JII  Vertical 

—  this   one   really   does   work   equally   well    in   afl 


The  Meterless  Ohmmeter 

—an  audible  continuity  tester,,... 


WB7NEZ 


QRM-Free  Antenna  Tuning 

—with  this  rrte^tpensive  noise  bridge*. .««.******.,..*,. Staff 

IC-2A  Accessories  the  Cheap  Way 

—build 'em  yourself  and  save... AD5X 


Solar*Powered  Alignment  Tool 

—using  Old  Sol  to  find  true  North..,., 


.K6BW 


The  DX  Primer 

—  low  power  plus  low  antennas  plus  good  technique 
equals  300  countries,.. ,.*.„.,„„...>.. W8YA 


34 


36 


40 


44 


48 


50 


Review: 

Guide  to  RTTY  Frequencies 


■  kn   i   m   ■  +  '<--til   i  t  *  *  4   iiirvri   d   ■•iaA-l'i 


Tlie  History  of  Ham  Radio 


-part  XVII. 


■  V^VTVVlfetfVV'W^-**^-*'*  P- 


XBDWIA 


W9CI 


Review: 

Tbe  Robot  800H 

—a  specialty  terminal  for  RTTY/Morse/SSTV  and 
VOU  .......  __..WB9FKD 

The  Better  Vertical 

— elevated  feed  means  low  angle  of 
fadiation...... ,...„..„,..,,+..**... ,.  WD9AHH 


Review: 

The  TET  SQ-22  Antenna 

—walking  the  dog  with  a  two-meter  quad  ..KA1LR 

Newcomer  to  Nicadsl 

—you'll   get   a   charge   out  of   this   informative 


overview 
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W2N$D/1 

NEVER  SAY  DIE 

ec/i tor/a/  by  Wayne  Green 


ROCHESTER  HAMFEST 

CLOSED  DOWN  BY  TAX 

OFFICIALS 

New  York  tax  officials 
descended  on  the  Rochester 
Hamfest  and  closed  down  the 
ARRL  booth,  threatening  presi- 
dent Harry  Dannals  with  an  ar- 
rest warrant  if  he  continued  to 
hawk  his  books  and  magazines. 
It  was  at  the  height  of  the 
hamfest  |ust  i^efore  noon  on 
Satyrday,  wHh  an  estimated 
3,000  people  milling  around  the 
flea  market  and  the  handful  of 
exhibitor  booths,  when  the  tax 
officials  and  police  arrived. 

The  police  cars  drove  up  and 
down  the  aisles  of  the  flea 
market,  demanding  that  every- 
one pack  up  and  leave  immedi* 
ately.  Inside  the  exhibits  build- 
ing, the  tax  officials  demanded 
proof  of  a  tax  certificate,  which 
few  exhibitors  could  produce. 


The  exhibits  were  then  forced  to 
close  down.  The  73  booth  was 
permitted  to  continue  without 
Interruption,  though  the  QST 
booth  was  closed. 

This  all  got  started  about  two 
years  ago  when  several  ham 
dealers  collected  the  New  York 
state  taxes  on  sales,  but  then 
did  not  turn  them  into  the  tax 
department.  Out-of-state  ham 
dealers  who  just  ignored  the  tax 
did  not  cause  problems,  but  the 
collecting  of  the  tax  without  the 
payment  of  it  was  too  much.  A 
New  York  ham  dealer  com* 
plained  through  his  state  con- 
gressman and  the  heat  was  on. 

Last  year,  a  tax  official  turned 
up  to  investigate  and  made  It 
clear  that  this  sort  of  thing 
would  have  to  stop.  He  told  all 
exhibitors  to  be  sure  to  get  state 
tax  certificates,  collect  the  tax, 
and  pay  it.  Again,  some  of  the 


PLAIN  LANGUAGE  DEADLINE  EXTENDED 

A  last-minute  effort  by  73  Magaiine,  the  ARRL,  and  others 
has  resulted  in  a  SO-day  extension  of  the  deadline  For  filing 
comments  on  the  Plain  Language  Rules  docket.  You  now 
have  until  August  21  to  contribute  your  thoughts  about  PR 
80^729. 

We  urge  every  club  and  repeater  association  to  take  a  close 
look  at  the  docket  and  then  submit  specific,  constructive 
comments.  If  you  would  like  to  be  a  formal  participant  in  the 
comment  process,  file  an  original  and  five  copies.  If  you  file 
an  original  and  11  copies,  every  Commissioner  will  see  your 
remarks.  Of  course,  the  FCC  will  consider  all  comments,  re- 
gardless of  the  number  of  copies  submitted.  The  important 
thing    is  to  speak  out  before  the  August  21  deadline. 

Until  October  21,  the  FCC  permits  you  to  file  repiies  to  com- 
ments received  by  August  21*  The  difficulty  lies  in  obtaining 
copies  of  the  many  comments  the  Commission  has  received, 
One  good  way  to  obtain  these  comments  is  to  contact  the  in- 
dividuals who  filed  them.  For  more  details  about  the  FCC's 
activities,  call  the  Office  of  Consumer  Assistance  at  (202)-632' 
7000. 


dealers  col lected  the  tax . . .  and 
didn't  pay  it.  The  New  York  ham 
dealer,  feeJmg  that  this  gave  his 
oompetitors  an  undue  advan- 
tage..Jhe  tax  collections  be- 
ing pure  profit. ., complained 
again  through  his  congressman. 

When  the  tax  people  and  the 
police  showed  up  at  the  peak  of 
the  hamfest,  the  committee 
went  into  hiding  and  offered  no 
help  or  advice.  The  only  state- 
ment, issued  hours  later,  was  to 
the  effect  that  the  committee 
had  no  position  on  the  tax  one 
way  or  the  other.  The  situation 
was  one  of  total  confusion. 

The  media  got  the  word,  and 
television  teams  soon  arrived, 
causing  a  fast  exit  by  the  poHce 
and  tax  people.  The  threats  of 
arrest  warrants  were  apparently 
just  scare  tactics. .  .and  of 
questionable  legality.  Exhibi- 
tors would  have  done  bast,  it 
turned  out,  to  just  keep  on  sell- 
ing. Losses  in  sales  have  been 
estimated  at  about  a  quarter  of 
a  million  dollars. 

Just  to  make  things  even 
worse,  security  at  Rochester 
was  poor  and  many  exhibitors 
found  themselves  made  misera- 
ble by  thieves.  Some  were  work- 


W2NSD  ONTHE  AIR 

SCHEDULE 

AUGUST.  1981 

8:00^11:00  PM  EOT 

4  15m-20m  RTTY 

11  20m-40m  Phone 

18  15m^20m  CW 

25  15m-20m  Phone 

Look  for  us  in  the  first  25 
kHz  of  the  General  por- 
tion of  each  band.  We'll 
be  on  the  higher  frequen- 
c^  band  first. 


ing  in  teams  to  distract  dealers 
while  an  accomplice  grabbed 
equipment.  One  dealer  lost 
three  HTs. ,  Jrom  the  back  of 
his  exhibit  boothl 

MILLER  HASSLE  WON  T  QUIT 

The  dumping  of  Miller  as  a 
director  of  the  ARRL  and  the 
naming  of  his  opponent,  Metz- 
ger.  without  the  benefit  of  even 
counting  the  votes,  has  upset 
hams  in  Indiana  considerably. 
We  published  some  letters  on 
the  subject  and  Vm  told  by  some 
of  the  73  team  which  was  at 
Dayton  (nine  of  us  were  there) 
that  a  chap  claiming  to  be  a 
lawyer  for  Metzger  came  by  the 
booth  yelling  and  threatening  to 
sue  us  over  the  letters.  He  ap- 
parently came  across  loud  and 
obnoxious. 

If  this  chap  is  representative 
of  Metzger.  the  division  Is  in  for 
a  most  interesting  time.  I  don't 
envy  them.  More  information 
has  been  promised  on  the  de- 
tails, but  from  everything  Tve 
rteard  it  is  a  clear-cut  case  of  the 
ARRL  wanting  to  get  rid  of  a  di- 
rector who  was  asking  too  many 
questions.  The  smear  of  Miller  is 
continuing.  Insignificant  things 
are  being  blown  up  out  of  all  pro- 
portion to  try  to  justify  the  char- 
acter assassination  of  Miller, 
P^ty. 

DAMNED  GOVERNMENT 

Many  of  us  expect  to  see  the 
federal  government  react  about 
the  same  as  the  states  to  a  re* 
duction  in  funds:  Cut  the  most 
important  and  visible  services 
first,  protecting  the  bureaucrats 
to  the  fast.  It  is  nice  that  Reagan 
has  put  out  a  call  for  the  public 
to  blow  the  whistle  on  govern- 
ment waste,  bad  management 
practices,  and  fraud.  If  you've 
run  into  any  such,  you  might 
send  word  to  Howard  Messner, 
Office  of  Management  and  Bud- 
get, Room  10208,  New  Executive 
Office  Building,  Washington  DC 
20503, 

It  appears  as  if  there  Is  going 
to  be  a  try  at  getting  the  govern- 
ment out  of  the  large-scale  print- 
ing business,  too.  Thatll  be  a 


PETERBOROUGH  DAYS 

"Our  Town/'  as  Peterborough 
is  called  as  a  result  of  being 
used  as  the  role  model  for  the 
play  of  that  name  many  years 
ago,  is  having  an  all-out  bash  on 
August  6-7-8th,  and  you're  in- 
vited. 
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Miniaturized,  5  memories,  memory/band  scan 


The  TR-7730  is  an  incredibly  compact^ 
reasonably  priced,  25-watt,  2-ineter  FM 
mobile  transceiver  with  five  memories, 
memory  scan*  automatic  band  scan,  UF/ 
DOWPf  manual  scan  from  the  microphone, 
and  other  convenient  operating  features. 

TR-T730  FEATURES: 

*  Smallest  ever  Kenwood  mobile 

Measures  only  5-3/4  Inches  wide. 
2  inches  high,  and  7-3/4  inches  deep,  and 
weighs  only  3.3  pounds.  Mounts  even  in 
the  smallest  subcompact  can  and  is  an 
ideal  combinatjon  with  the  equally  com- 
pact TR-8400  synthesized  70-cm  FM 
mobile  transceiver. 
«  25  watts  RF  output  power 
Even  though  the  TR-y/SO  is  so  compact, 
it  stjll  produces  25  watts  output  for 
reliable  mobile  communications.  HI/LOW 
power  switch  selects  25-W  or  5-W  output. 

•  Five  memories 

May  be  operated  In  simplex  mode  or 
repeater  mode  with  the  transmit  fre- 
quency offset  ±600  kHz.  The  fimi 


memory  stores  botli  receive  and  transmit 
frequency  independently*  to  allow  opera- 
tion on  repeaters?  with  nonstandard  splits. 
Memory'  backup  terminal  on  rear  panel. 

*  Memory  scan 

Automatically  locks  on  busy  memory 
channel  and  resumes  when  signal 
disappears  or  when  SCAN  switch  is 
pushed.  Scan  HOLD  or  microphone  PTT 
switch  cancels  scan. 

*  Extended  frequency  coverage 
Covers  143.900-148,995  MUz  in 
switch  able  5 -kHz  or  10- kHz  steps,  allow- 
ing simplex  and  repeater  operation  on 
some  MARS  and  CAP  rrcquencies. 

4  Automatic  band  scan 
Scans  entire  band  in  5-kJ-l^  or  10-kHz 
steps  and  locks  on  busy  channel.  Scan 
resumes  when  signal  disappears  or  when 
SCAN  swiich  is  pushed.  Scan  HOLD  or 
microphone  PTT  switch  cancels  sc^n. 

«  UP/DOWN  manual  scan 

With  UP/DOWN  microphone  provided, 
manually  scans  entire  band  in  5- kHz  or 
10-kHz  steps. 

*  Offset  switch 

Allows  VFO  and  four  of  five  memoiy 


Synthesized  70-cm  FM  mobile  rig 


■  Synthesized  coverage  of  440-450  MHz 

Covers  upper  10  MHz  of  70-cm  band  in 
2 5 -kHz  steps,  with  two  VFOs. 

•  Offset  switch 

For  ±5  MHz  transmit  olTset  on  both  VFOs 
and  four  of  five  memories,  as  well  as 
simplex  operation.  Fifth  memory  allows 
any  other  offset  by  memorizing  receive 
and  transmli  frequencies  independently. 

•  DTMF  autopatch  terminal 

On  rear  paneL  lor  connecting  DTMF 
(dual-tone  multi frequency)  touch  pad  (for 


accessing  auto  patches]  or  other  tone- 
signaling  device. 

•  HI/LOW  RF  output  power  switch 
Selects  10  watts  or  1  watt  output. 

•  Virtually  same  size  as  TR-7730 
Perfect  eompanion  for  TR-7730  in 
a  compact  mobile  arrangement. 

•  Other  features  similar  to  TR-7730 
Five  memories^  memor^"^  scan,  automatic 
band  scan  (in  25-kHz  steps),  UP/DOWN 
manual  scan,  four-digit  LED  receive 
frequency  display  (also  shows  transmit 
frequency  in  memory  5).  S/RF  bar  meter 
and  LED  inditiators,  tone  switch,  and 
same  optional  accessories. 


frequencies  to  be  offset  ±600  kHz  for 
repeater  access  (or  to  be  operated 
simplex)  during  transmit  mode, 

•  Fouj- digit  IMU  frequency  display 
Indicates  receive  and  transmit  frequency 
during  simplex  or  repeater-oilset 
operation. 

•  S/RF  bar  meter  and  LED  indicators 
Bar  meter  of  mtil  Li  color  LEDs  shows, 
relative  receive  and  transmit  signal  levels. 
Other  LEDs  indicate  BUSY,  ON  AIR.  and 
REPEAITJR  offset 

•  Tone  switch 

Activates  interna!  subaudible  tone 
encoder  (not  Kenwood-supplied). 

Optional  accessories: 

•  MC-46  i6-button  autopatch  (DTMF) 
UP/DOWN  microphone 

•  SP-40  compact  mobEe  speaker 

•  KPS-7  fixed-Station  power  supply 

More  information  on  the  TR'7730  and 
TR-8400  is  available  from  all  authorised 
dealers  of  Trio-Kenwood 
Communications.  Inc.* 
mi  West  Walnut  Street, 
Compton,  California  90220. 
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PUBLISHEBfEDfTOB 

Wayne  Green  WJNSDii 

EXECUTJVE  VICE  PRESIDENT 

Sherry  Smylhe 

ASSISTANT  PUBLISHEH^EDITOR 

Jatf  DaTray^  WBaaiH 

ASSOCIATE  PU BUSH ER;DI RECTO H 

OF  PUBLICATIONS 

Edward  Ferman  WAlUFV 

MANAOtNO  EDITOR 
John  Burnet  I 

ASST.  MAf^AQING  EDITOR 
S«san  PhUbrJeh 

NEWS  EDITOR 

Gen*  Smane  WB^TQV 

EDITORIAL  ASSISTANTS 

Nancy  Noyd 
Richard  Phanfk 

REVIEW  EDITOfI 
Paur  Grupp  KA1LR 

CONTWBUTINIS  EOtTORS 

Chfis  Brown  KA1D- 

Ajyson  Grupp  NIBEJ 

Larry  Kahan?r"  WB^NEL 

ADMINISTRATIVE  ASSISTANT 
Pat  Graham 

ASSOCEATES 

Robert  Bakaf  WB2GFE 
BUI  Gosney  KE7C 

Dave  Ingram-  KiTWJ 
Joe  KaaserGliZCZ 
t>f.  Marc  Leavey  WAIAJR 
Dave  Mann  K2A(^Z 
Bill  Paslfjfnak  WA61TF 
John  ScMtiiJ  W4FA 
PBi&  Stark  KM  AW 


PRODUCTION  MANACER/ 
PUeLICAHONS 

r^anoy  Salmon 

ASST.  PRODUCTION 
MAN  AG  E  R  JPU  B  UQ  AT  EONS 

Micfi^el  Murphy 

ART  DIRECTOR 
Diana  Sh^nk 

ADVERTISING  QRAPHICS 
MA»4AGERS 

Rolrj^ft  Orsw 

Btev*;  B^ldwm 

Bruce  Hedin 

PflOoycTfo/v 
Frartfies  Bentori 

FLgna  Davies 

L^odla  Drew 

Gary  Gtahjam 

Kannelhi  JacKsori 

Rqss  Ken  yon  KAIGAV 

Piiannc  t^rilfQin 

Theresa  Ostebo 

Jane  Preston 

Deboiah  Stone 

Susan  SymonctH 

Tbomas  ViilBneiive 

Ponna  Wohllarth 

PHOrOGtiAPHY 

Terrle  Andefson 

BMI  SutlenfieJd 

Paul  pabich 

TYP^SEUfNQ 

Baribara  Laltl 

Sara  Bade  1 1 

Mary  Hmzel 

Karen  Stewarl 

Michel?  DesRochers 

Sieve  Jewett 

iM&nn  Keddy 


CORPORATE  CONTROLLED 
Charle*  Garm&s.  Jr 

EXECUTIVE  ASSISTANT 

Leaitlt^O'Ncil 

ACCOUNTING  MAfiAGER 

Knud  Keiter  KV4GGn 

CIRCULATION  MANAGER 
D^br^  Boudrieau 

CIRCLTLATION 

Dorla  Day 

PaulinE}  Johnstone 
BULK  SALES  M  AN  AQiR 

ADVERTISING 

Jim  Gray  WIXIJ.  Mgr. 
Nancy  Cismpa^  Afsl.  j^gr, 


To  do  our  pars  In  the  celebra- 
tion, we're  going  to  have  a  wide 
selection  of  back  issues  of  73 
available  for  the  taking.  .  .plus 
ham  gear  and  parts  collected  by 
me  over  the  last  40  years.  We 
have  to  make  room  for  a  new 
magazine  and  that  means  I've 
lost  my  ham  equipment  storage 
rights.  Pick  'em  over  and  watch 
my  stifled  sobs  as  you  walk  off 
with  my  treasures. 

The  town  will  be  having  a  lot 
of  special  events,  including  a 
circus  on  the  6th,  a  muster  on 
the  8th,  a  relatively  short  mara- 
thon race^  sports  tournaments 
in  tennts,  swimming,  softball, 
and  volleyball,  a  book  sale, 
square  dancing,  a  bluegrass 
band,  kite  flytng,  an  antique 
show. ,  .there's  no  end  to  it. 

Add  to  this  your  chance  to 
visit  (and  perhaps  operate  from) 
the  W2NSD  ham  shack,  the 
growing  73  publishing  offices, 
Instant  Software,  etc.  You  may 
not  believe  what  resources  and 
people  it  takes  to  bring  you  this 
magazine  every  month. 

Our  Town  is  one  of  the  most 


beautiful  in  New  England  and  it 
is  sHuated  in  one  of  the  most 
remarkable  little  valleys  in  the 
country.  One  vistt  and  you'll  see 
why  New  Hampshire  is  one  of 
the  fastest  growing  states  in  the 
country.  Remember  that  we 
have  no  sales  taxes,  so  when 
you  shop  you  pay  the  actual 
retail  price  for  everything. 

If  you  can  arrange  for  a  few 
days  in  New  Hampshire,  you 
should  incEiide  a  visit  to  the 
White  Mountains,  about  100 
miles  north  of  Peterborough. 
You  may  want  to  stop  off  in  War- 
ren and  see  the  Morse  Museum. 
From  there  you  are  a  short  drive 
to  Franconia  Notch  and  the 
amazing  Flume,  the  Foot  Basin, 
and  the  first  North  American 
tramway  on  Cannon  Mountain. 

If  you  have  some  time  and  like 
to  climb  around,  you  might  want 
to  visit  Lost  River,  right  near 
Franconia  Notch.  Or  you  might 
want  to  join  the  multitudes  who 
have  climbed  Mt.  Washing- 
ton ...  or  at  least  take  the  cog 
railway  to  the  top.  The  last  time  I 


climbed  the  mountain  I  took  the 
train  back  down. 

So,  If  you  and  your  family  are 
within  driving  distance  of  lower 
New  Hampshire,  you  might  plan 
on  getting  up  here  in  early 
August  to  see  us. .  .and  to  get 
in  on  some  of  the  fun  of  Peter* 
borough  Days.  We  monitor 
147.54  when  youVe  in  the  area. 

This  is  a  mecca  for  famous 
writers  and  artists,  so  you  may 
be  bumping  elbows  with  people 
who  stay  at  our  MacDoweh  col- 
ony, such  as  Leonard  Bernstein, 
or  some  of  the  well  known  local 
residents,  such  as  Ed  Land.  You 
never  know  who  you  are  going  to 
see  in  the  A6iP. 

One  of  the  highest  mountains 
in  southern  New  Hampshire  is  In 
Peterboroughp  complete  with  a 
noad  to  the  top.  Bring  a  good  HT 
or  mobile  rig  and  see  how  many 
repeaters  you  can  kerchunk 
from  there.  Tve  often  gotten  up 
there  in  the  early  mornings  and 
made  contacts  all  the  way  down 
to  Washington  DC,  Long  Island 
is  a  snap.  This  Is  where  the  big- 
effort  VHF  contesters  gather. 


Well ...  I  Can  Dream,  Can't  I? 


by  Bandel  Linn  K4PP 


^^Honey,  I  know  you're  talking  to  DX. . .  Fve  put  dinner  on  hold 
when  youVe  ready  to  eat!" 


just  tell  me 
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Imagine..25  watts/5  mem- 
ories/2  scanner  systems 
ina2"Hx5»/2"Wx7"D 
2  meter  transceiver! 

A  very  small  package  with  a  25  watt 
punchy  the  IC-25A  is  a  full  featured  FM 
transceiver  for  the  space  conscientious 
operator.  Nearly  the  same  size  as  an  auto- 
motive AiM  radio,  the  IC-25A  will  fit  in 
places  usually  considered  impossible  for  a 
one  piece  2  meter  transceiver.  The  IC-25  A 
is  no  lightweight  when  it  comes  to  features: 

•  5  memories.   Store  your  favorite  fre- 
quencies. 

•  Prioritj^  channel  Monitor  your  most 

important  frequency. 


•  25  watts  high/1  watt  battery  saving 
low  power, 

•  Touchtone^ mic  standard, .no  extra 
cost.. -to  work  your  favorite  autopatch  re- 
peater. 

•  Full  band  scan/programmable  scan 
(set  your  own  limits)/mcmory  scan.,.. all 
with  automatic  resume  after  preset  delay  or 
carrier  drop, 

•  2  VFO's  with  data  transfer  standard. 

•  2  tuning  rates  5KHz  (A  VFO)  or  15 
KHz  (B  VFO). 

•  Nor/Rev  switch  for  instant  monitor- 
ing  of  repeater  inputs. 

•  Memory  back  up  power  supply  option 
holds  memory  when  attached. 


Actual  Size/ 
(Clip  this  actual  photo  out  and  try  it  in  your  car.)^ 


5/2  inches  wide 
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A  fresh  idea! 

Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing 
in  the  encoder/decoder  field  today.  All  tones  are  instantly 
programmable  by  setting  a  dip  switch;  no  counter  is  required. 
Frequency  accuracy  is  an  astonishing  ±  .  1  Hz  over  all  temper- 
ature extremes.  Multiple  tone  frequency  operation  is  a  snap 
since  the  dip  switch  may  be  remoted.  Our  SS-32  encode  only 
model  is  programmed  for  all  32  CTCSS  tones  or  all  test  tones ^ 
touch-tones  and  burst-tones* 
And,  of  course,  there's  no 

need  to  mention  our  .J^B^^^II^       TS-32 

1  day  delivery  and 
1  year  warranty. 


TS-32  Encoder-Decoder 

•Size:  K25''x  2.0''x  .40'' 

•  High-pass  tone  filter  included  that  may  be  muted 

•  Meets  all  new  RS-220-A  specifications 

•  Available  in  all  32  ElA  standard  CTCSS  tones 

SS-32  Encoder 

•Size:  ,9rxL3"x.40" 

•  Available  with  either  Group  A  or  Group  B  tones 

Frequencies  Available: 


Group  A 

67.0  XZ 

91.5  ZZ 

118.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74.4  WA 

97.4  ZB 

127.3  3A 

167.9  6Z 

77.0  XB 

100.0   IZ 

131.8  3B 

173.8  6A 

79.7  SP 

103.5   lA 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2   IB 

141.3  4A 

186.2  7Z 

85.4  YA 

1 10.9  2Z 

146.2  4B 

192.8  7A 

88.5  YB 

114.8  2A 

1 

151.4  5Z 

203.5  Ml 

Frequency  accuracyj  ±  ,1  Hz  maximum  -40'^C  to  +  SS^'C 
Frequencies  to  250  Hz  available  on  special  order 
Continuous  tone 


Group  B 

TEST- TONES: 
600 
1000 
1500 
2175 
2805 

TOUCH-TONES: 

697      1209 
770      1336       , 
852      1477 
941       1633       , 

BURST-TONES: 

1600    1850    2150    2400 
1650     1900    2200    2450 
1700     1950    2250    2500 
1750    2000    2300    2550 
1800    2100    2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40°C  to  +  85 ^"0 

•  Tone  length  approximately  300ms*  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Wired  and  tested:  TS^32  $59.95,  SS-32  $29.95 


!^V  COMMUMCAWNS  SPECIALISTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 


rnasnei  change  i 


1^15 


Wild  Turkeys  1,  FBI  0 

another  foul-up  from  the  feds 


Editor's  Note:  Some  portions  ot  the  FBIftports  in  this  arflele  may  a ppear  to  our  i^Mlera  to  be  confusing,  incomplete,  and/or  dts|ointeci. They 
appear  that  way  to  ys,  too. 

}.l  Howard  WAWDO 
3119  Smith 
Boise  ID  8J7Q3 


Photo  A.  The  isfTiming  transmitter  in  the  sagebrush,  enclosed  in  a  black-painted  tirst-^id 
box.  Wires  lead  to  the  plastic-wrapped,  burled  batteries. 


What  do  the  FCC.  FBI. 
jamming  transmit- 
ters, and  coyote  hunters 
have  to  do  with  each  other? 
Read  on  and  you  will  soon 
come  to  know. 

On  December  2,  1979,  a 
low-power  jamming  trans- 
mitter (less  than  0.1  Watt) 
was  placed  in  a  remote  area 
near  Boise,  Idaho,  The 
transmitter  consisted  of  a 
VHP  Engineering  transmit- 
ter strip  with  a  quarter- 
wave  antenna  attached  to 
sagebrush.  The  transmitter 
was  located  in  such  a  way 
that  detectton  in  the  Boise 
Valley  was  made  difficult. 

The  transmitter  output 
was  set  on  the  input  of  our 
local  club  repeater  (146.22- 
146.82)  located  on  a  high 
mountain  peak  just  north  of 
Boise.  Since  the  repeater 
was  located  around  other 
commercial  radio  and  TV 
transmitters,  1  assumed,  as 
others  did,  that  a  birdie  was 
locking  the  repeater  up  and 
timing  it  out.  rendering  it 
useless. 

Since  I  am  a  pilot,  I 
thought  one  way  to  locate  a 
signal  on  the  input  to  the 
club  repeater  would  be  to 
jump  into  the  airplane  and 
do  some  looking  with  han- 
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OMNI-C  has  what  it  takes  to  filter  the 

crowds.  To  narrow  the  Amateur  Radio 
world  right  down  to  the  particular  signal 
you  want.  The  selectivity,  sensitivity,  dy- 
namic range  and  operational  features 
you  need  to  cut  any  crowd  down  to  size. 
Tailored  i-f  response,  OMNI  is  equipped 
with  the  potential  for  sevef^  response 
curves  to  handle  any  listening  situation. 

Standard  filters  include  an  excellent  8- 
pole  2.4  kHz  crystal  ladder  filter  and,  In 
addition,  a  150  Hz  active  audio  cw  filter 
with  three  ranges  (450,  300.  150  Hz). 

Optional  filters  include  1.8  kHz  8-pole 
crystal  ladder  ssb  filter,  500  Hz  8-pole  cw 
filter,  and  250  Hz  6-pole  cw  filter. 

Front  panel  switches  put  any  optional 
filter  in  series  with  the  standard  filter  for 
up  to  16  poles  of  filtering  for  near  ulti- 
mate skirt  selectivity. 

Four  i-f  response  curves  for  ssb  and 
three  for  cw-  Thats  response  tailoring, 
that's  crowd  control. 
Optiinized  sensitivity  and  dy- 
namic range.  The  OMNI  sen- 
sitivity range  of  0.3  juV  typical 
(slightly  less  on  160&80M) 
combines  with  a  90  dB  dy- 
namic range  to  provide 
an  ideal  balance  that  will 
handle  any  situation 
from  copying  a  weak 
signal      half     way 
'round  the  world  to 
keeping  the  next- 
door  kilowatt 
from  muscling 
in.  And  a  PIN 
diode  switched 
18  dB  attenua- 
tor is  included 
for  extra  insur- 
ance  against 
overload. 
More  crowd' 
handling  fea* 
tures — and  all 
standard 
equipment. 
Built-in  notch 
filter.  To  drop 
out  unwanted 
signals  or  car- 
riers.    Tunable 
from  200  Hz  to  3.5 
kHz,   with   a   50  dB 
notch  depth, 

3' mode t  2 -range 
offset  tuning.  To  put 
you  where  the  others 
aren't  and  where  the  elusive  DX  is.  Move 
just  the  OMNI  receiver,  or  just  the  trans- 
mitter section,  or  the  entire  transceiver, 
±500  Hz  or  ±4  kHz,  For  complete  free- 
dom of  frequency  movement  to  get  away 
from  the  crowds. 

Built-in  noise  blanker  for  those  times 
when  your  noise-generating  neighbor  is 
crowding  your  receiver  Filtered  to  han- 
dle the  big  signals  easily. 

2-speed  breok'in.  When  QRM  or 
QRN  is  heavy,  switch  to  "'Slow."  Use 
*'Fasf '  for  instant,  full  break-tn  for  enjoy- 
able rag-chews  or  stalking  DX. 
OMNl-C  features  stand  out  in  any 
crowd. 
All  solid-state— from  the  pioneer,  Ten- 

J.  ^v*,. 


OMNI/SERIES  C  IF  RESPONSES 

WITH  STANDARD  AND 

OPTIONAL  FILTERS. 


The  Rig  That 
Filters  The  Crowd 


(HO^  ID 


RFkOMAT^ 


tSPfOEl 


QFPnn   tFT  lUHBi 


J  TV         /  mf 


m4 

f**        .        11,1 


MNi 


Tfoir 


HF  -  ATTP«=. 


TEN-TEC  ©MS 


1^1^ 


Hz  o  I?  o  o  o  o 
V   m   ca   h-   ^  O) 


NOTCH  FILTER  PERFORMANCE 

ADJUSTED  TO  1  kH^  POINT 

AH  9  hf  bands^only  crystals  are  needed 
for  18  and  24.5  MHx  bands. 
Broadband  design  for  instant  band 
change  without  tune-up  or  danger  of 
damage  lo  the  final  amplifier.  Another 
Ten 'Tec  on<^\rtQ.\, 


"Hang"  AGC  for  smoother  action. 
WWV  reception  on  the  10  MHz  band, 
Digital  readout  in  two  colors,  red  for 
the  5  significant  places,  green  for  the  6th 
digit  (100  J4z).  instant  recognition. 
Separate  receiving  antenna  capability. 
Switch  receiver  to  a  common  antenna  for 
transceive  or  separate  receive-only  an- 
tenna; the  system  also  acts  as  receiving 
antenna  by-pass  with  an  instant  break-in 
linear  amplifier  or  trans verter 
"S"/SWR  meter,  electronically  switched. 
200  watts  input,  all  bands,    with  50- 
ohm  load.  5  year  pro-rata  warranty. 
100%  duty  cycle  on  all  bands  up  to  20 
minutes.  Full  RTTT  and  SSTV  power- 
Built-in  VOX  and  PTT  with  front  panel 
controls. 

Built-in  phone  patch  jacks  for  easy  in- 
terface. 

Built-in  zero- beat  switch  for  spotting  the 
exact  frequency  of  a  DX  station. 

Built-in  adjustable  sidetone  volume 
and  pitch. 

Adjustable  threshold  ALC,  op- 
timum power  for  driving  a  lin- 
ear. Provides  means  of 
working  into  a  high  SWR. 
Front  panel  control  of 
linear  or  antenna.  The 
rear  panel  bandswitch 
terminals  control  relays 
or  circuits  in  step  with 
front  panel  band- 
switch. 
Automatic 
sideband  se- 
lection plus  re- 
verse. 

Low  distortion 
audio*  less  than 
2%:  a  Ten-Tec 
trademark. 

Clean  signal, 

exceeding  FCC 
requirements. 
High  stabihty 
over  wide  tem- 
perature  and 
yoltage  excur- 
sions. 

Bulit-in  speak- 
er, compres- 
sion-loaded;  in 
bottom  of  cabinet. 
Plug-In  circuit  boards 
for  fast  easy  service. 
12-14V  dc  power  for 
easy  mobile  use. 
Full  complement  of  accessories: 

Model  280  Dual  Primary  AC  Power  Supply, 
$169;  Model  255  Deluxe  Power  Supply /Speaker 
Combo.  $199:  Model  243  Remote  VFO.,  S189; 
Mode]  215  PC  Microphone,  $34  50;  Model 
214/234  Microphone/Speech  processor, 
$39/$139;  Model  645  Dual  Paddle  Keyer,  $85: 
Modi^l  670  Single  Paddle  Keyer.  $:S9:  Model  227 
Anlenna  Tuner,  $79.  Filters  $55  ea 

Made  in  the  U.S- A, 

Model  546  OMNl-C  transceiver  $1289 

Get  out  of  the  crowds  with  OMNI-C.   See 
your  TEN-TEC  dealer  or  write  for  details. 


AJLC  -  *kM 


rrw.      mBTO 


WQTCH 


$*  -  rt*i»t 


ifinn 


TEN-TEClKC 

SEVJERVILLE.  TENNESSEE  3781? 
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DuTlng  the  period  from  DcccTubef  6^  1979,  through 
J*ntiary  IX  ^   1980  »  a  survey^  was  conducted  hy  Special  Agents 
of  tbe  Federal  Bureau  o£  rnvfistij^ation  at  all  Vnown  outl&ts 
In  the  Boise,  Idaho  ^  ai'ea^  in  an  effort  to  dfit^TinirLe  if  any 
piijTCh.^se  was  mad^i  of  a  radio  crystal  qnQT3.tiTi,g  on  the 
frequoificy  of  146  »SZ  ncf^acycles  with  nefrative  results,   A 
similaT  survey  wis  CBiiductEjd  at  all  kaown  outlets  in  the 
Boise,  Idaho,  area  o£  Ray-0-Vac  multiple  i-^nition  batteries 
to  dfeterralnc  i£  the  Identities  of  any  per^t^jis  pi.iTchasing 
siiich  battories  dur'ng  the  pertinent  period  c^^uld  be 
identified.  This  suirvey  ^Isa  net  with  negative  results. 

The  evidence  obtained  fTo:n  the  Blacks  Creek 
SuTiimit,  including  the  first-aid  kit  housing  the  transmitter, 
•  long  with  the  batteries  J  wire,  wire  antennas  and  plastic 
sheet  protecting  the  battery,  were  submitted  to  the  Federal 
Bureau  of  Investigation  Laboratory  by  comTniiiiication  dsted 
Januaty  S,  19  30, 

By  communication  dated  June  11,  138{),  the 
latent  Fingerprint  Section  of  the  Federal  Bureau  of  Investi- 
gation! Identif  ic:it  ipn  DivisioTi,  advised  that  there  were  no 
latent  prints  of  value  present  or  developed  on  any  ef  the 
speclinftfis  submit  ted.  On  the  same  date,  the  Federal  Bureau 
of  Investigation  Laboratory  report  advised  that  tool  mark 
examinations  on  the  submitted  itcns  bore  very  llintited  tool 
marks »  uhich  were  not  sufficiently  characteristic  to  determine 
the  tool  type  and  vere  of  no  valut  ioT   identification  purposes 

By  Federal  Bureau  of  Invest  illation  Laboratory 
report  dated  April  11*  1330^  the  Federal  Bureau  of  Investi* 
gat  ion  Laboratory  advised  that  the  ends  of  the  white  nylon 
string  attached  to  the  tranintitter  subsnittcd  to  the  Federal 
Bureau  of  Investigation  Laboratory  for  exaEitination  were 
not  suitable  for  matching  purposes.   The  report  also  stated 
that  the  black  paint  utilised  to  cover  the  JOHNSON  AMD 
JOHNSON  first-aid  kit  housin;^  the  transmitter  could  not 
be  specifically  identified  with  a  particular  source. 

By  Federal  Bureau  of  Investigation  Laboratory 
report  dated  May  31*  X9S0,  the  Federal  Bureau  of  Investi- 
gation Laboratory  advised  that  the  transmitter  Submitted  to 
the  Federal  Bureau  of  Investigation  Laboratory  for  examina-^ 
tlon  was  apparently  a  factory  made  circuit  board  and  various 
electronic  coEaponents^  which  function  as  a  transciitter.  Tba 
device  appeared  to  have  been  modified  to  some  extent 
before  be  ins  installed  in  a  JOlL^SOTf  ANU  JOHNSON  first-aid 
kit  with  a  bare  wir«  antenna  and  COAX  wire  pow«t  cord.  WTien 
the  transmitter  ^.-is  cnnn^Cted  to  the  two  Ray *0 -Vac  multiple 
Ignition  batteries  in  scries ^  the  transmitter  transmitted 
t  frequency  of  app:ro:?imately  146.22  megahertz »  The  report 
want  on  to  advise  that  the  crystal  la  t\ie   transmitter  was 
narked  in  part  "146,22"  and  bore  the  manuf ^-tursr^s  name » 
**I'COri*"  No  type  ir  Serial  Nuinber  were  notf^d  on   the  crystal, 
circuit  board  or  other  components  of  the  device.  The 
Federal  Bureau  of  Investigation  Lab oratory  advised  that 
ICOM  was  believed  to  be  the  name  of  a  Japanese  rtanufactUTeift 
whose  parts  are  carried  by  many  dealers « 

The  Federal  Bureau  of  Investigation  Laboratory 
report  went  on  to  advise  that  the  two  siit  volt  multiple 
Ignition  batteries  were  both  tested  to  be  functioning 
and  applied  adequate  voltag^e  to  operate  the  transmitter. 

On  Juno  2S,  1?80,  the  facts  of  thi5_^case_wi?re_ 
discussed  with  Assistant  U.    S+  Attorney  Vp^'^nL,-       ^  "^^^ 
District  of  Idaho »  i^oise^  Idaho  ^  and  he  advised  that  this 
Kiatter  was  not  suitable  for  prosecution  in  U*  S,  District 
Court,   He  stated  that  the  violation  was  at  best  a  technical 
violation  J  and  the  statute  to  be  applied  to  this  violation 
was  designed  to  protect  the  Civil  hefense  Communications 
Network  from  acts  of  espionaj;e  to  subvert  their  defense 
capabilities,  and  since  this  matter  appeared  tO  have  Involved 
a  dispute  between  two  different  nmateur  radio  clubs  and 
particular  individuals  j^  he  did  not -feel  this  matter  was 
suitable  for  prosecution  in  U,  S,  District  Court,  For 
this  reason,  he  recomjnended  that  this  violation  be  referred 
to  the  Federal  Corununi  cat  ions  System  for  whatever  adiainls- 
trative  action  they  would  deem  appropriate. 


Fig.  1.  Summary  report  of  FBI  actions. 


FEDERAL  BUREAU  OF  IMytsnaATlDN 


die-talkies.  So,  on  Decem- 
ber 4,  another  radio  ama- 
teur and  I  departed  Boise  in 
search  of  the  signal  which 
was  locking  up  our  club 
repeater.  I  was  confident 
that  the  signal  was  emanat- 
ing from  the  hill  where  the 
repeater  was  located 
—  probably  among  those 
commercial  transmitters 
with  thousands  of  Watts  of 
power. 

Wrong.  The  signal  in- 
creased as  we  flew  in  a 
southeasterly    direction, 


reaching  its  full  strength 
about  20  air  mites  southeast 
of  the  repeater  site. 

That  evening,  in  dark- 
ness, I  and  two  other  mem- 
bers of  the  club  returned  to 
the  site  and  made  a  ground 
search  with  just  a  handie- 
talkie-  The  lack  of  passable 
roads,  snow,  and  darkness 
made  our  efforts  in  locating 
the  transmitter  unsuccess- 
ful, but  the  following  eve- 
ning, with  the  aid  of  snow- 
mobiles, better  DF  equip- 
ment, and  with  others,  in- 
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:compai 
Jill  HOWARD,    ahd*^  ^^.^z^.j.J.i^'^^  *^«   vicinity   of    B lacks 
Croek  Summit    in  AHa^i^ountyj    Idaho,      The  purpose  of  the 
trip  was   to   attemut  to   locate   the   transmit tins  device 
jainnitng  the   reaeiver  or!"f*rnted   by   the    ISoise^^Courity  Amateur 
RftdlD  Ciub^   of  which  4     ___3  H^*^^^*    and  <        _>Tfiere 
Ctemfaers,      The   trip  Twas  raaae   to  a   parking    lot    located 
Diear   the   Summit   of    the   Blacks   Crenk  jtoad    in  a   four-wheel 
drive   vehicle  owned  J-"^-      ^         > 

L- * 

From  there,    utilizing  a  hand-held  direction 
finder  and  two  snowmobiles ,    the   transmitt  inja;  signal  was 
t raced    from  the   parkinEj   lot   to  an  area   located   near  the 
Arrow  Hock  I>an  Accoss   Hoad,      This   access    road   is    located 
down  the  hill    a   short   distance    from  the   Summit   on  the 
north  side   of    the   Summit,      The   access   road   to  the  Arrow 
Hock  Dam   lea,v^s   the   Blacks   Creek   Road    in  a  westerly   direct loa. 
From  there,    it   winds   around   through  the   sagebrush  hills 
and  according;;    to   a  si^n   ju55t   off   the    Blacks  Cre^sv  Road, 
this  access   road   deQi,d   ends   ^t   the   Arrov  flock  IDan. 

Dtllis^ln^  the  snowmobiles »    the   ETOup  traveled 
to  n  high,  point   on  the    road  where   the  direction   finder 
poiuted  to  an   area  on   a   knoll    from  which   a  i^tronp   radio 
signal  was   orlginatihc;,      Subsequc^nt  e.^^aminat  Ion  o£    that 
area  located   a   transmitter   tied   to   a  ssaEe brush  and   attached 
by  a  wire    to   two  nav"0-Vac   six— volt  multiple    ignition 
batteries    burled    in  the   ground.      TJie   transmitter  was 
boused    in   a   Johnson   and   Johnson   auto  travel    first    aid   kit 
box,   which  was   painted   black  and  sealed    from  the  weather, 
TJje  ttay-O-Vac   six- volt   batteries   were   protected   bf   a  piece 
of   plastic    and    CQVorod   with   dirt^ 

At   the   time,  this   transmitter  Tifas   located^    JIM 
BOWAItD  had    la  his   possession   a  walkie-talkie   radio  set   at 
the   frequency   for  the  jammed  transmitter.      When  the 
batteries  were    removed    from   the   transmit ter,    the   receive r 
iMmcdiately   came   on  the   a.ir. 

Hie   tranGmltter,    the   antenna,    the  at ring  used 
to  hang^  the  transmitter »    the  wire  attached   to  the  batteries ^ 
And   the   batteries ,    were   secured   a^  evidence   and   removed 
frooii  the  bill* 
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Fig.  2.  Special  Agent's  investigation  report  of  actions  on 
Decen}ber  5. 


eluding  a  local  agent  of  the 
FBI,  we  returned  to  the  site. 
Within  about  20  minutes 
the  transmitter  was  located, 
and  it  was  taken  off  the  air 
by  the  FBI  agent.  He  said 
the  transmitter  and  bat- 
teries  would  be  sent  to 
Washington  DC  for  a 
thorough  evaluation. 

Unknown  to  us,  the  FBI 
staked  the  site  out  the  fol- 
lowing day  and  apprehend- 
ed two  local  radio  amateurs 
apparently  returning  from 
the  site  where  the  transmit- 
ter had  been  hidden,  tt  was 
reported  by  the  agents  that 
their  tracks  led  directly  to 
the  sagebrush  in  which  the 
transmitter  was  hung,  The 
two  hams  denied  having 
any  knowledge  of  the  hid- 
den transmitter  and  said 
they  were  only  coyote  hunt- 
ing, 

The  wheels  of  bureaucra- 


cy began  to  turn.  We  waited 
and  waited  for  reports  from 
the  FBI  on  materials  sent  to 
the  lab.  The  FBI  was  unable 
to  link  the  evidence  recov- 
ered to  those  persons  ap- 
prehended at  the  site. 

On  June  25  J 980,  the  FBI 
discussed  the  case  with  the 
Assistant  US  Attorney,  Dis- 
trict of  Idaho.  He  recom- 
mended that  this  violation 
be  referred  to  the  Federal 
Communications  Commis- 
sion for  whatever  adminis- 
trative action  that  they 
deemed  appropriate.  After 
we  heard  this  news,  I  made 
an  attempt  to  obtain  a  copy 
of  the  FBI  report  under  the 
Freedom  of  Information 
Act,  After  the  exchange  of 
several  letters  and  a  long 
wait,  I  got  copies  of  FBI 
reports  on  September  15, 
1980.  The  entire  matter  was 
now  in  the  hands  of  the  real 
Paper   Tiger  =  the   Federal 
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The  amp  with  clout... 
and  the  tuner  to  handle  it. 


i\ 


Heathkit  SB-221  2kW  Amplifier  has  the  power 
to  punch  your  signal  through.  Rugged  Eimac 
3'500Z  s  deliver  2000  watts  PEP  and  load  to  1 
kW  in  on  both  CW  and  RTTY  A  broad-band,  pre- 
tuned  pi-input  delivers  maximum  efficiency  with 
extremely  low  distortion  over  the  80  to  15  meter 
spectrum.  And  now  there's  a  tuner  to  put  that 
power  to  efficient  use. 

Heathktt  SA-2060  Deluxe  Antenna  Tuner 
puts  you  in  complete  control  with  continuous 
tuning  in  the  160  to  10  meter  spectrum.  Built-in 
dual  wattmeter/SWR  bridge  makes  tuning  a 

snap.  Bypass  switch  automatically  disconnects 
tuner  for  dummy  toad  or  beam.  It's  a  super  tuner 


Build-it-yourself  and  save.  Find  out  how  easy 
it  is  to  build  it  yourself  and  how  much  you  can 
save.  Send  today  for  the  latest  free  Heath  kit 
Catalog  or  pick  one  up  at  your  nearby  Heathkit 

Electronic  Center* 

Send  for  free  catalog 
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Fig.  3.  Special  Agents'  report  of  actions  on  December  6. 
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t«bllahed   an  observation  point    Qear  a  knoll  a  short   dis- 
tance  from   the   Blacks   Creek  Sujirait  wiiore   the   radio  trans^ 
Mltter  bad   been   located  on   the  previous   day^      Hie   purpose 
of  this   observation  was    to  determine    if    the    individuals  TthHf 
Tcre   responsible    for  placing   this    transmitter   device  would 
return  to  that   location  when  the  radio  disco at Inued  trans* 
bitting  on  Decejnb^z-  ii   1979, 

Tbls  observatitun  ^as   maintained    from   3:00   a,Bi«, 
Datil  3 JOO  p.m.^    on  Docenber  6,    1979.      The  site   of   the   ob- 
Bervation   point  enibls^d   the   Agents  to   observe   the   north 
slope   of    Blacks  Creek  Suinmit   and    any  vehicle   traffic   passing 
over  ttat  Summit   coQld  be   readily  observed* 


At  apprax 
pickup  was  observed 
A  nortSierly  directs 
sight  and  Ttis  not  ag 
p,m,  lliis  was  the 
dtirlag:  the  tijne  of 
T AS  d l^ea n t  i  nue d  at 
retiirti  to  the  ir  veh 
Road   and  eontinu^   t 


tmateX?   11:00  a.m,^    an  older  model 

traveling   down,   the    icy   Sunmit   Road   la 
on.      Tie  vehicle   contirtucd   on  out   of 
ain  tsbsorved  until  approximately   1:00 
only   vehicle   observed    in  the  area 
the  observation  and   the   observation 

3^00  p»in.,    in  order  for   the   Agrents   to 
Icl^F   at    the  SutiuAit  of   Black:^   Creek 
ho   observation. 


Both  Agents  w:ilked   from   tbe  observation  point 
down  the   access   road    to   the  Arrow  Elock   Dam  to   the    Blacks 
Creek  Road*      While  Tsralking   up  the   north  slope   of   the 
Blacks   Crepk  Uoad   toward   the   Sanmit^    a  G^!C  picknp  with   a 
camper  was    observed   traveling   do*n   the   slope    toward   the 
Aeent5»      The   time   of    the  observation  was   3^30  p,m,      Ob- 
Be  rved  on  the  vehicle  was    Idaho   License  C*!,^- .^Which  was 

desig[natcil  a??  an  am^iteui'  radio  license.      The  vehicle  waH 
occupied    by   two  white   Eaales. 


\>7c/ 


The  dri-ver  of  the  vehicle,  who  vas  wearing  a 
beard,  stopped  the  vehicle  and  a^skf^d  the  interviewing  Agents 
if  they  needed  assistance ,   They  were  informed  that  the 
Agents'  vehicle  ws^s  at  the  top  of  the  Suiamlt  and  no 
•Bslstance  was  required. 


12/'G/79        v^da  County,  Idaho 


by V_l L  .,_ ,,  I. '^.^^ / 04tf  4^(Jt«iJ. 


.F1I#  * . 
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The  Agents   immediately  returned  to  their  Te- 
lilcle  and  procet^ded  down  the  slope   to  the  Junction  of  the 
Black  Creeks  Road  and  the  access  read  to  the  Afrow  Eoek 
Reservoir t      Observed   parked   approxinately   140   feet    1& 
front  of  this   access  road  was  the  vehicle  earlier  ob- 
(terved.      Observation  of    thax   area   located   two  seta  of 
footprints    in  the  snow  that  went  directly   from  the  pickup 
to  the  gate   to  the   access   road  to   the   Arrow  Eock  Dam. 

Ibe  Agents  followed  these  tracks  up  the  path  on 
the  access   road  to  a  point  where  the   tracks  were   lost. 
Due   to  the   time    involved   in  realizing   that   the    two   individuals 
bad  probably    already   rcic^hed   the  site   where   the  transmitter 
bad   been  recovered,    the   Agents   returned  down  the  path   to 
vher&   the   tracks   had   earlier   been   lost  and   determined   that 
the   two   individuals   had   taken  a  shortcut  over   the   top  of 
•  knoll. 

The  later viewing  Agents  then  continued  down  tbe 
Access  road   and   positioned   themselves   at   a   point   approjci* 
isatcly    100   yati^   from  where   the   access   road   Joined   the 
Slacks  Creek  ^n-ad.     While  waiting  for  the  two  individuals 
to  return,    the  Agents   heard  the  engine   in  the   pickup  truck 
start   and   heard   the   truck  drive   away.      The   Agents    imniedi* 
ately  returned   to  their  vehicle  and  upon  examining  the 
tracks   left   by  the  vehicle +    it  *as  determined   it  had  pro- 
ceeded on  north  down  the   Blacks   Creek   rioad   toward   the    area 
of   Prairie,    Idaho.      The  Agents    followed   these   tracks   and 
At  approximately  4; 35  p.™,,    the  pickup  truck  was  observed 


Knd  stopped   by    the   Agents*      At   that    time,    the   occupants  of 
the  vehicle  were   identified.      The  driver  of    the   vehicle 
presented  his    I daho_drivcir*s  license  arid  identified  himself 

ns  C-,  .,^-^Z.T:.'I^  ~     -  '^_  J _.1^_V — ^ _J *  Idaho , 

The  description  obtained  from  his  driver's  license  is  na 
follows : 


Baco 

Se3c 

Date  of  Birth 

Height 

Weight 

Hair 

Eyes 

Social  SocurLty 
Account 

Driver ^s  Li- 
cense 


ISS  pounds 

Brown 

Brown 


bi^ 


7 
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The  occupant   of  the  vehicle  was    Identified^? 
driver's   license   and   by  oral  statements   ^^-^     ,  ^^ 

t: .[^ ^'  :, '^ ~^^-^Zl. ■"i':^T^-\ J    Boise,    Idaho.      Sis   driver's    license 
described  him  as   follows: 


Baco 
Sex 

Height 

Velght 

Hair 

Byes 

2>ate  of  Birth 

Selective 

Serv^e    !f umber 

and   Idaho 

Driver  "^s 

License 

Number 


White 
liale 

a' 

195   pounds 

Brown 

Brown 


1 


hi- 


^^^i*»iii  f 
V 


rwT  ■  •'  ■  ™    — 
.                                        ,      ^„-- _,, 

1>,    acknowledired   that   the   veniclo    boloni^ed   to 


\P^ 


liim  and  he   luave   i>oth  A^^ents   permission  to   look   in   the   cab 

of   the   pickup  and    in  the   camper  aj^e-a   orChe   pickup.      At 
that  time   it   was   determined    tnat\^lS£NER>ad   a  radio   In 
his  pickup  which  was   Set   at   the    fr^tfo^nlcy   of   6.820 
Biegacyclea ,  ^^  ^^^  .  ^^    ^^  ^^^  |^  J 

Observed   in  the   eamper   area   of   the   pickup  was 
A  Super  43  Preco  wet   battery,   which  had  been  installed 
on  a  battery  charger  and  was   in  the   process  of   being 
charged , 

After  the    Identificatitin  was  made,    the   Assents 
i^turned  to  the  scene  Where   the   pickup  had   been  parked 
And   at   that    time   the    footprints   were    back  tracked   from 
tile  pickup   to  a   point   north   of   where   the   Vehicle   had   beelt 
parked   over   a   lart;:e   bank  and   up  th*  hili   toward  the  sight 
where    the    transmitter   had    been   located   on   the  previous 
day*      The  Agents    followed    those   tracks   which  were   the 
only   tracks   observed    m   the   snow   in   that   area*      The   tracks 
Vent   together  for  &  short    period  and  separated^      One   pair 
O^f   tracks  was    north   of    the   other  and  «ent   over  several 
deep  Elopes   and  continued   on   to   the  esant   location  where 
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tile  transmitter  had   been  located  on  the   previous  day. 
The  other  set  of  tracks  were   followed  to  a  point  where 
tb^y  Joined   the   accei^s   road   to   the  Arrow  Rock  Dam  and 
continued  on  where   they  met  the  other  pair  of  tracks  and 
continued  to  the  Jipot  where  the  transmitter  had  been  lo** 
catod ■ 

Both  of  these  pairs   of   tracks   made   a  distiuet 
pfttteTn  in  the  snow  and   in  the  mud,   making  thcci  easy   to 
follow,      A   rough  sketch  was   made   of   the   track  desij^p, 
vhich  matched   the  design  on  the  soles  of  the  boots  worn    A  "7^ 
hj  C^^Z^^^J  andd"    '    1^  at  the  time  they  were  identi-      P/C 
fl^d. 


Copies  of  the  sJsetchfiS  of   the  twofootpripta 
Attached,  .^™ —  -- 


CommLtnications    Commis- 
sion. 

I  called  the  Portland  Of- 
fice of  the  FCC  and  they 
said  there  wasn't  much  they 
could  do  with  this  case,  I 
was  told  that  if  I  wasn't 
satisfied  with  their  actions  I 
should  contact  my  Con- 
gressman or  the  head  of  the 
FCC  Investigations  Division 


In  Washington  DC,  After 
many,  many  calls  to  the 
FCC  in  Washington,  they 
finally  informed  me  that 
the  evidence  that  was 
presented  to  them  in  FBI 
reports  was  extremely 
weighty  but  circumstantial. 
A  staff  member  of  the  In- 
vestigations Division  in- 
formed me  that  the  FBI 
probably  had  apprehended 


those  individuals  responsi- 
ble for  the  act 

In  essence,  the  FCC  sug- 
gested that  they  could  not 
take  actions  against  the  in- 
dividuals since  it  was  not  il- 
legal to  be  apprehended  at 
the  site  of  the  jamming 
transmitter.  I  asked  what 
circumstances  might  en- 
able them  to  prosecute. 
They  informed  me  that  if 


the  individuals  had  picked 
up  the  transmitter,  that 
would  have  been  sufficient 
evidence.  In  other  words, 
had  the  FBI  left  the  trans- 
mitter and  the  individuals 
had  picked  it  up,  then  that 
might  have  been  sufficient 
evidence. 

I  wonder. 

Had    those    individuals 
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Bl  #32^5S2e 


«  a  _ 


i?7<*^ 


^Ilegatlaas^       It   was   dcte^rmlned   that 

eellltig  this   equipment   purchased    at   surplus   propertiea 
for  a  profits      Onc^   the   ail  legations   had  been  confirined, 
tli5_j&rgramizatiort  was   completely   disbanded   by   the  QaveTnOTw 
Jf^  ,  , ,      i.f-'  ■        ^  bad   no   idea   the  Cov^rr-ci*  ^'ould   take  9tjc1i 
dratstlc  action (.    but  assumed  tbat  he  ^^'otJ;id  only  stop  members 
from  that  organiz^atloii  from   bu7lng   ftls   surplus   property 
atid  eellihg    it   at   a  pjrof  it«      At    the   tine   this   club  was 
disbanded  hy  the  <]>ov'ernor;,   he  vas  severely  criticised  by 
ttte  membership  and  did  make  eevera^l  eneniies   at    that   time* 

^    ,.  ^,^  ^  ^     7J ^xp  1  a  1  Pe d   the  Jamining  of   their  repeater      1.    A 
b&lng  expefiehced  at  this  tine  as   follows :  r   '^ 

Od  December  2,    1979 j    the  repeater   located   on 
Ctiaeifer   Hutte   stopped    f unctlonin?^  at   approximatrly   11:00 
t.iBL^      At    that   time   ho  v&a    listening  to   his   radio  akd   beard 
the   signal  come   oq  and   run  three  minutes*      After   three 
BinuteSj    the   signal   dropped   off    because   that   was__the   tine 

of   the  setting  of   the   timeout   timer.    ^"^ "       "^hat 

tbis  meant    the   repeater  was   either  stuck  or  urns   being 
Jamified, 


w 


T?^  ■■■'-■ 


On  Monday,    I>eeeraber  3,    1979 ^    he   went   up  to 
PBer__Point_with_thrqe__other   meribers_of_his   clut*, 

^ ^    atid«;„^ »_, ^.-I^. 

On  arrival    at   the   site^   he   reset   the 
timer  and   the  sif^nal   eante    back  on  the   repeater*      The  sig- 
naljBtayed   on   for  three   minutes  and   a^ain   timed   out. 

*j^'^''**  meant  there  was  a  sigca^t  input  into  the 
receiver  and  lacking  a  directional  finder  to  locate  this 
si^Uftl   inputs    be   returned   to   fkMse^     Idaho, 

Tlie   followlBg  day,    December   4^    1^79,    at   approjcl- 
imtelF  SsOO  p,m,»    be   and   JIW  HOWARD  rented   a  plane   at 
GEN  AlHLlCfES  and   f lev  over   the  site   vith   a  directioa  finder 
Shd   found    the   transmitting  signal  vas   coming   from   Blacks 
Creek  Sumdilt,    approxiioately    17  mil&s   from  the  transmitter. 
T&ey  over   flew  the   Summit   and   the   meter  on  the  receiver 
pinned  straight   down,    confirming  the   general   location  of 
the    transmitter  on    the   ^ujiusfilt,      Froin  th@   air,    be  could   see 
snovmobile   tracks   in  the  area» 


Photo  B.  The  trammhter  in  the  first-aid  box. 
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Lftter  that   night,    he  returned   to   the   area  of 
the    Blacks  Creek  Summit  with  ■^^^*'^_1_'  '""^'^^nd   JIM  HOWARD 
They  walked  to  the  Suitunit  with  a  direction  i  Lnder  and  agalD 
located   the   general  site   of   the   transmitter,    which   was 
Dorth   by  east   of    the   Blacks   Creek   Summit,      They  were    re^* 
celving  ten  signal  strength  units  on  their  direction  finder^ 
vhlch  was  the  maximn  reading   indicating  a  very   strong^  ^ig- 
sal*      "litis   direction  finder   and   the   strength  of   the  signal 
would  place   the  proxlaity   of   the   transmitter  very   close « 


.  b/ 


m..  :.3f?^:?l?^;:vL^       ■  ■  ^^•^^=='^^|^   driver  of  a  GlfC 
pickup  bearlnsr    Idaho   license  ■-  ._  ^  ^^^^j/mnn  wag.  stopped   by 
the   interview  ins   Agents   on  the    Blacks   Creek  Hoad^    was   ad^ 
wised  of   the   identity  of  the   Interviewing  Agents  and  the 
nature  of   the   inquiry* 


r4fw-^ 


n 


furnished  the  following  informatioa: 


_      Re  advised  that  he  was  in  that  area  with 
^^3^^ to  look  for  a  place  to  bunt,   When  asTced  what 

sort  of  g^ame  he  was  interested  in,  he  stated  that  they 

were  going  coyote  bunting* 


b7cL 


^ ^'^t-?^ -''irS  stated  that   from  the  strength  of  the 
signal,    it   would    indicate   to  him  that   the   tratiaialtter 
should   have   a    large   storage   battery.      He    also  believed  the 
trmhsraltter  would  have   an   11- foot   beam  antenna^ 


)?7(i 


on   a 

1    for       I    ^ 
:t   lo-     p/( 


148, 


ii-liS" iXl?3 ^^^  that  their  radio  equipment  transaitted  ^ 
2   meg,acycles  and   r^eceived   at    14S.82  megacycles.  *^ 


pPHlJ  I  ■'''.".  'l.P    I 


ialso  eKplalncd  that  If  he  and.  jrii  itOwAHB      hL"^ 

h*i    aij-craft    to    trv    ta    locate    tho    tl^aliS—  1^1 


denied  having  any  knowledge  at  all   about 
illegal    transmitting   device    that   had   been  placed   on   a 
bill   hear   the    Blacks  Creek   ^ujmnit   and    in  explanation 
the  reason  why   he   was   observ#?d  on  a  hill  at   the  exaci 
Nation  where    this  illegal   transmitter   had   boen  removed   on 
the  previous  day,    he   commented   that    he  was   just    .":;], lowing 
ft   lot  of    tracks ,    and   he  wanted   to  see   wl::it   had   been   going 
on*     fie  continued   to  say  that  he  knew  nothing  about  the 
Illegal  transmitter. 


'C 


had  not   rented    the   aircraft   to  try  to   locate?   the   trans- 
Bitting  device,    he   did    not   believe  the  equipment    they   had 
available   to  them  would   have   allowed   them   to   find    the    lo- 
cation because   of    the   lack  of   access   to  any  of   the    land 
betireeQ  where   the    transmitter  was   located   by   the   aircraft 
and   the   location  of    the   repeater*      It  would   have   involved 
Alt  O-lmost    impossible   task   of   walking   through   the    area   be- 
tween Blacks  Creek  Summit  a^d   the   site   of   the   receiver  with 
H  direction   finder^    a  distance   of    17  miles*^      For   this 
reason,    he   did   not    b<>lieve   that   the   persons   who   installed 
the   transmitter   believed   that    it  could   ever  be    found* 

Be  4l30  Said  that  the  transmitter  was  plaoed  la 
a   location  where   it   could   pot    be   detected   from  the   Boise 
ralley   because    the  signal   was   originating   frora  an  area 
over   a  bill^    which   blocked   out   the   possibility   of    it   bein^ 
transnAltted    into  the  valley.     For  this  reason,    the  fre- 
quency  utilized   by   their  club  was   blocked   out  without   any 
detectable   signal   cocning   in  on  the    radios       tt  Was  only 
after  they  went    up   over  Blacks  Creek  Suuunit   that   they  were 
Able  to  pick  up  apy  signal  on   that   frequency  and  under 
normal  circumstances,    and  without  the  use  of  the  airplane « 
they  would   have    iF??u^ett    the   t  ran^nitt  ir,.;^  device   jarnmlng 
their   receiver  w^Ltld  hiiv^   hcij;n  located  sos-s^'hero  near 
Chaeffer   Butte, 


driven  by  him 
vehicle    license,'^'] 
m   lloei^ed   amateur 


^ZI^  stated   that    the   G^tC  plclcup  and   camper 
Was    owned   by  hiw  and    the    Idaho   State   motor 

'^ X   were  his   call    letters   since   he  was 

radio   operator. 


___3gave  the  interviewing  Agents  pernttssion 


to  look  Into  the  cab  of  his  truck  and  into  the  camper  sit^a 
and  TPhen  the  Agents  found  a  Super  48  Preco  battery  in  the 
camper  area  of  his  truck,  he  ^atcd  that  he  had  always 
Gurried  the  battery  in  a  cabinet  area  of  the  camper  and 
It  seeded  charging^ 


At  the  conclusion  of  the  interview aZ^_ 


vas  a£!ced  his  destination,  and  hestated  that  he  planned  to 
go  On  to  Prairie,  IdahOj  area  and  back  through  ?.'ountaln 
Some, 


hlc 


\PC 


b^ 


lrp«ilJ|itl««  an. 


12/6/79 


Ada  County r    Idaha 


.FIM  «-. 


.?4;t  g.(]tL«q. 


BT  #53-5826 


12/1&/79 


tt  «(vq  ttj  content]  ir*  not  lo  dp  dllt'ibul^d  'Vvttid*  y^v  id^ritir. 
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been  apprehended  with  the 
transmitter  in  hand  at  the 
site,  the  story  could  have 
been  very,  very  similar: 
"We  were  only  coyote  hunt- 
ing  and  found  this  device 
tied  to  the  sagebrush/'  And 
as  the  scenario  unfolded,  I 
could  perhaps  have  expect- 
ed a  similar  reply  from  the 
Federal  Communications 
Commission:    "It    is    not 


unlawful  to  be  apprehend- 
ed at  the  site  of  a  jamming 
transmitter  while  coyote 
hunting  and  stumbling 
across  a  device  of  unknown 
nature/' 

In  conclusion,  I  believe 
that  the  Federal  Communi- 
cations Commission,  in  an- 
other classic  case,  has 
shown  its  unwillingness  to 


,:^^ii,.vli^^^lt>■^ 


,t'%. 


was  also  asked  to  display  the  sol«s  o 
bis  boots   and   upon  observation  of   the  design  on  the  sole, 
It   appeared   to  be   the   sanse   design  on   the   tracks   earlier 
observed  by   the    iDterviewing  Agents,    along  tbe  access 
roAd  to  the  Arrow  flock  £}am. 

Fig.  4.  Repoft  on  FBI  interview  with  first  coyote  hunter. 


do  its  job.  After  a  year  of  in- 
vestigation and  several  hun- 
dred dollars  spent  by  local 
radio  amateurs,  and  prob- 
ably thousands  of  dollars 
spent    by   the   government 


(FBI,  FCC,  etc  J,  the  efforts 
of  many  were  brought  to  an 
end  by  the  FCC  and  their 
do-nothing  attitude. 

All  reports  and  observa- 
tions   should    end    with    a 
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4f  inm«rMN;>" I/3S/fln 


an  occupant  of   the   GWC  pickup     4%  fi 
3i    whicii  was   stopped  on  the 
Creek  Roa<^  by  trie  "interviewing  Aricnts,   was  advised 

Idofttitif  of   the    iuterviewtni;  Agents   and   the   nature 


batiTlng^   Idaho  licons^ 

Blacks 

(tf  tbe 

€kf  tbe   Inquiry, 

inforptation: 


Me,    thereafter,    furnished   the   foLlovliHg 


_         In  response   to  a  question  as   to  why  h©   qitd  ^ 

^JlJ*  were    in  the  exact    locatioo  where   a  jamflttn^  traas- 
Kitto^T   device   ha4   been   located  on   the   previous   ^^7 ,    he 
Stated  he   did   not  knov  anythinE  at   all   about  this   trans- 
mitter  and   explained   his   reasons   for  being   in  that   area 
MM    lODkin^  tor   a  place   to  hunt^      He  vas   asked  specif ieally 
tftiy  be  Went  to   the  exact    location  where    the    transmitter 
bad  been   located   and  he    responded   b^   saying  he  went   on  that 
hill   because    he  saw  all    the   tracks   and  commented  that    It 
"looked  like  a  waj  had  been  going  on," 


^11^__IL_^H.^J'  continued  to  deny  having  any  IcDowledgi* 
Itt  ftll   about   the   transmitter   being   placed  on  that  hill   and     ^ 
vhen  he  vas   interviewed  coneernin^i  the   location  of  this       L  / 
illegal   tranamitting  device^    he  stated   that   he    believed        V* 
/  >  V3^   trying  to  get  him   in  trouble*      When  asked  vho< 

^       1-     \       >(    he^resnonded   hy  ;saytri]gr,    "He's   an  ass  hole!;'* 

He    also  Said'-* — ,. __  j  had   accused   him  earlier  of  stealing 

iiolmr  panels   and   had  tried   to  get   him  in  trouble  at   that 


ip-  ■■T"" 


cr 


vas   asked 


to  display  the  sole  of  hlsi 
interviewing  Agents   and   at   that   time  he   turned 
and    It  Was   observed    that   the  sole   Of   his   shoe 


1»O0t  to  the 
his  foot  Up 
Itad   a  design  with  the   letters,^ 


b' 


__]^^also  advised   that  he  wa^   a   licenced 


ABftteur  radio  operator. 


tlL 


lll«ttrtl|«*1an  OHT. 


12/6/79 


A^a  County,  Idaho 


Z¥^ 


^^.    BT  #5g*5aa6 


.0*\1   lHS'!»(«4. 


12/10/79^ 


Fig.  5.  Report  on  FBI  interview  with  second  coyote  hunter. 


i  If  •        ♦n 


^ 


Phofo  C  The  batteries  for  the  transmitter. 


recommendation,  and  I 
have  mine.  In  light  of  what  I 
have  seen  as  inaction  and  a 
do-nothing  attitude  on  the 
part  of  the  FCC,  and  to  join 
with  the  efforts  of  many  to 
bring  about  a  streamlining 
of  our  government  to  re- 
duce its  overall  cost,  I  sum- 
marily advocate  Congres- 
sional  action  to  eliminate 


the  Federal  Communica- 
tions Commission  from 
among  the  many  branches 
of  our  government  If  not, 
then  at  least  the  elimination 
of  the  enforcement  division 
within  that  agency  because, 
by  its  own  admission,  it 
prosecutes  very,  very  few  of 
the  cases  brought  before 
it.B 


A  new  name,  a  new  look,  and  a  new  standard  of  performance  in  ham  radio! 

The  Cubic  ASTRO-103  expands 
on  the  highly  acclaimecf  ASTRO- 
102BXA  with  the  addition  of  the 
most  asked  for  features— RTTY, 
an  input  connector  for  a  separate 
receive  antenna,  and  of  course, 
ALL  BAND  coverage  from  160 
through  10  meters,  including  the 
new  bands  at  10,  18  and  24.5 
MHz.  All  bands  are  operating 
now,  nothing  to  buy  later,  and  of 
course  WWV  is  covered. 

With  the  optional  400H2  crystal 
filter  installed,  which  cascades 
with  one  of  the  S-pole  LF.  filters  in 
the  CWN  position,  and  can  be 
moved  through  the  passband, 
along  with  QSK  provisions,  the 
ASTRO-103  is  the  CW  operator's 
dream! 


The  ASTRO  Family 


M 


CUBIC  COMMUIMICATIOIMS 


A  member  of  the  Cubic  Corporation  tamHy  of  companies 

305  Airport  Road,  Oceanside,  CA  92054  (714)  757-7525 


1^70 
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Amateur  Communications  using  Space  A^  Techniques 


A'^         ^...      3  mL.^*  .  Al  mobile*   '^he  IC-25A  offe^ 
oicj      ampact  size    '"'  "  x  2^'  xv   deep)  without 
ril..         ^aruTw.,  ^^  watt-,  5  memories,  2  scanning 
'  priority  channei,  2  VFO's  and  touchtone*'"  HM-8 

icrophoae  standard. 


•*< 


s.^ 


^ 


j» 


The  best  2  meter 

multimode  mobile 

on  the  market  today,  the 

IC-290A  has  features  to  make 

multimode  mobile  a  snap,  2  VFO's, 

5  memories^  priority  channel^  memory  and 

band  scanning,  squelch  on  SSB,  selectable  AGC  and  NB, 

and  RIT.  Touchtone  ^  encoding  provided  with  HM-8 

microphone  standard. 


••» 

1^1                      1 

__l3^^^"^*****^--__ 

■-— ^. 

^    ^  J          r  ii     t       ^^ 

• 

■    w 

f              ^'^•^BgS^aP 
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X            *                    •            ^ 

M, 
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"^              *       ML 
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6  meter  mobile 
at  its  best  with  the 
10-5603  a  multimode 
mobile  transceiver  for  working 
FM  repeaters  or  sideband  simplex, 
local  or  DX,  3  memories,  2  VFO's,  scanning, 

squelch  on  SSB. 


Sensible 

and  afford  able  J  the  IC-22U 

offers  simplicity  with  ease  of  operation. 

Easy  to  use  push  buttons  for  up  and  down 

tuning.  800  channels  at  the  push  of  a  button, 

4  MHz  coverage.  EX-199  optional  remotable 

frequency  selector. 


A 


21 12-1 16th  Avenue  NE,  BeUcvue,  WA  98004/3331  Towerwood  Drive,  Suite  307,  DaUas,  TX  75234 


ICOM 


Alt  Ktated  s[ief:ifiCH[kinN  art*  upprLiximjKe  and  subjtrt:!  in  change  withnut  nonctr  J,ir  nblLKucion.  All  ICOM  nidEcHi  tlj(oificaRcly  cx£Ci?ti  FCC  rcfulftiifin*  limiting  ir»urtou»  cmissUmt. 


Peter  S.  Csrr  WBJBQO 
129  Little  Avenue 
Ridgway  FA  1S&S3 


Sailplanes  on  Six 

these  thermal-hunting  hams 
have  an  edge  on  the  competition 


What,  besides  a  ham- 
fest,    would    get    a 
ham  out  of  bed  at  the  crack 

of  dawn  to  drive  a  hundred 
miles  to  stand  around  in 
dew-soaked  grass  with 
eighty  or  ninety  other  peo- 
ple? An  R/C  (radio  control) 
sailplane  contest,  that's 
what!  One  contest  in  partic- 
ular draws  a  very  large  turn- 
out of  these  types  to  Faus- 
town  Park  just  outside  York, 
Pennsylvania,  tt's  the  Lan- 
caster Area  Soaring  Soci- 
ety's annual  two-day  meet 
which  is  held  the  first  week- 


end after  the  Fourth  of  J  uly. 
The  pilots'  meeting  be- 
gins at  nine  sharp  as  the 
Contest  Director  outlines 
the  flying  task  for  the  day. 
The  ''task"  is  the  routine 
which  each  contestant  and 
his  plane  will  perform.  This 
day,  they  will  launch,  drop 
the  tow  line,  and  then  fly  the 
plane  for  exactly  ten  min- 
utes before  landing  it  in- 
side  a    twenty-five^foot-di- 

ameter  circle,  right-side  up 
and  with  no  parts  shed. 
Sound  easy? 

The  aircraft  are  separat- 


jeii  Can  WB3CXC  launches  his  Pierce  Paragon  saifptane  at 
the  1980  League  of  Silent  Flight  Regionah.  At  age  76  his 
score  was  second  highest  overall  and  tops  in  /uoior  class. 

(The  tow  line  is  too  fine  to  see  J 


ed  into  four  classes.  Scale 
ships  are  miniature  replicas 
of  full-size  planes,  right 
down  to  the  pilot  figure  and 
instrument  panel  Planes  of 
less  than  100-inch  wingspan 
have  two  classes,  one  for 
ships  with  just  rudder  and 
elevator  controls  and  the 
other  for  ships  using  spoil- 
ers—which are  like  air 
brakes,  The  fourth  group  is 
called  ''Unlimited''  because 
any  plane  with  any  number 
of  controls  and  a  wingspan 
of  over  100  inches  may 
compete  in  it 


After  the  pilots'  meeting, 
the  contestants  break  up 
and  return  to  their  planes  to 
check  them  over  before  be- 
ing called  up  to  fly.  Usually, 
a  group  of  hams  will  gather 
to  chat  about  the  weather 
conditions,  which  repeater 
they  used  while  driving  to 
the  Park,  or  the  new  FM  R/C 
radio  that  one  of  them  will 
be  using.  Hams  usually 
make  up  about  ten  percent 
of  all  of  the  contestants,  yet 
they  manage  to  wind  up 
near  the  top  of  the  heap 
when     the    scores    are 


'-'"* 


With  the  US  Air  Force  Museum  in  the  background,  Peter 
Carr  WB3BQO  holds  his  12*foot-wingspan  CraftaireSailaire 
sailplane  at  the  1980  A.MA.  Nationals  Contest 
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A  REVOLUTION  IN  CONVENIENCE 

DAIWA  announces  an  atl-new  lineup  of  high-quality  amateur  radio  innovations. 


Cross-Needte  Meters 
CN-520  /  CN-540  /  CN-550 

DAiWA  cross-needle  precision  ts  now  awail- 
able  in  a  compact  case  Get  forward  power, 
reflected  power  and  SWR  readings  at  a 
single  glance—from  a  meler  that  fits  any- 
where' 


CNS20  '  Frequency;   t  8-60MH;  •  Power  range: 

F  Of  ward  200  ;'k^^^  ReflDi^t  40^400  Wi^itts  •  Delecrion 
Sensitivity:  40  watts  mim mum  •  Accuracy:  lO'-'jj  al 
fu If  scale  •  Dtmenstons:  72W  k  72K  x  95D  m.  m 

CMS40  -  Frequency  Range;  50-t50MHz  •  Power 
Range:  Forward  20  200  vH/atIS,  Reflected 4^ 40 watts* 
Oelectton  Sensitivity;  4  watts  mmimum  •  Accuracy: 
•  10%  al  fuH  scate  •  Dimensions:  same  as  CN-52Q 

CN550  -  Frequency  Range:  144-?50MH^  •  Power 
Range:  Forward  20/200  walls,  Rollected  A.AO  waits  • 
Detection  Sensltiyilv:  4  waits  mirnmurm  •  Accuracy: 
'  10%  at  lull  scaJo  •  Dimensions;  same  as  CN-520 

Active  Audio  Filter  AF-306 

By  electronjcally  f illenng  unwanted  signais, 
the  AF-306  gives  you  clean,  disimguishable 
copy  Featuring  iisown  internal  speaker, 
the  AF-306  Acrive  Audio  Filler  is  easy  to  in- 
stall, easy  to  operate 


Input  2s^  ^4v  (t\Bx  I  •  Output  power.  '  v  " 

ohms  •  Dislorfion:  less  It'  .  •  S/N  f^lKi.  i^i^iixjt 

tfian  50dB  •  Low  CulFilers.-.  vH^.eOQHz.  l  iQOHz* 
High  Cul  Fillers:  i  lOOH^,  }SQQHz.2bOmz 


Automatic  Antenna  Tuner 
CNA-2002 

Leading  the  way  in  convenience  is  Ihe 
Daiwa  CMA'2002 2  5  kW  (PEP)  Aytomatrc 
Antenna  Tuner  Cross-NeedJe  Metering  and 
optimum  matching  in  under  45  seconds 
make  it  the  perfect  compliment  to  any  state- 
of-the-art  amateur  station 


Frequency  range:  3.6'30MH7  incfLiUiiiLj  WARC 
iiands  •  Tuning  Time:  less  than  4&  seconds  •  Power 
rating: SSB  -  2.bk\N  PEP,  CW-  tkW  (SO^^duryl  AM- 
500  waits,  RTTY.  SSTV  -  500  waits  #  Oulput  Imped- 
ance: 15-250  ohms  tunbatanced)  •  Dummy  Load: 
100  watts '1  minyte  ^nstalledj  •  Metering  Ranges: 
Forward  power  -  20/200.'2000  watts,  Relleci.^d 
power  -  4  '40  '200  watts,  SWR  -  1  1  -  mffnity  •  Power 
requirements:  I  h16vdc(aJ  2Cl0mB 

Manual  Antenna  Tuners 

CNW-518/CNW-418 

The  serious  amateur  wants  to  achieve  the 
best  antenna  match  pos&ible  That's  why 
DAIWA  offers  two  manual  antenna  tuners 
that  maximize  power  transfer— and  offer 
cross-need  J  e  metering  as  well- 


CNW-518  -  Frequency  range;  3  5-4uMK?  including 
WARC  bands  •  Power  rating:  1  kw  CW  (50°«  dulyj  • 
Output  Impedance:  ^ 0-250  oihms  iunt>alafkced}  • 
insertiort  loss;  less  itian  bi5B 
CNW-418  -  Same  3s  atrave  except  -  Power  rating: 
200  watts  CW 


Infrared  Cordless  Microphone 

RM-940 

DAIWA  tngenuity  is  also  evtden!  in  ihe  RM- 
940,  an  Infrared  cordless  mobile  micro- 
phone system.  Audio  and  transmit  receive 
switching  are  earned  on  a  safe  infrared 
beam  Experience  the  freedom  of  cordless 
mob»le  operation.  Ask  your  Daiwa  dealer  for 
a  demo  today! 


Microphone:  Efectret  Condensef  !>!  ^  '  Continu- 
ous Operalif^g  Time;  5  hours  minimum  •  Chargirig 
time:  3  hours  max  •  Usable  Dislafice:  3  5  feet  • 
microphone  to  sensor  •  Power  requirements:  Gorv 

Iroller  -  13  8  vdc  JVlicroptione  -  2  5  vdCiCfi) 

30  ma 

Speech  Processor  RF-670 

DAIWA  innovative  thinking  led  to  the  devel- 
opmenl  of  the  RF-670  Photocoupler  Speech 
Processor.  Its  unique  design  gives  your  sig- 
nal the  boost  it  needs  to  cut  through 
bothersome  ORM.  Get  RF-type  processing 
performance  with  the  RF-670's  economic 
photocoupler  design. 


Clipping  Level:  ZvaB  mait  •  Frequency  respome: 
30O-3CKJOHZ  (-1[JdB>  •  Ctipping  Tliresholdi  less 
Ihan  ^mV  at  IkHz  •  Bandwidth:  2400Hz  ai  6dB 
down  •  DJSlonicHi:  less  than  3  .,  at  i  hHz  20dBclip« 
Oul pu I  level:  ^ OmV  max  •  Mi ke i mp^ 600- 50k  oti ms • 
Power  requirement  l3-5v  fj  eorna  •  Dimensiont: 
90  X  25  K  ^  mm 


UHF/VHF  Mobile  Antennas 

FYemium  quality,  higtvgain  destgn  Special 
tiif-Qver  feature  for  added  convenience 


DA500  -  Gaiir  2.7dB  at  1  46MHj.  5  5d8 al  440MH2  • 
Length:  960m.  m  •  Dual  Band 

DAI 00  -  Gain;  4  idB  •  Length:  1 .360m  m»  lA^MHz 

OA200-  Gain:5.2dB  •  Length:  T  S70mm»  t46MHi 


^l|n|2^H  &S0  E.  Congress  Park  Drive 
commamamm  Cenferville.  Ohio  45459 
Exclusive  US    Agents  for  these  Daiwa  products 


Dealer  inquiry  invilffd 


Gutter  Mount 

GM500  -  Frequency  Range:  i  SMHz-SOOMHz  • 
Power  Baling:  tkw  •  Oimensions  x  54H  x3TD 

mm 

DAIVWA       " 

Amateur  Radio  Innovations 


Bill  Melske,  a  ham  who  hails  from  the  New  York  area, 
launches  his  Craftatre  Viking  of  3-meter  wingspan. 


counted.    This    is    because 
they  are  better  prepared. 

As  each  ham  is  called  to 
the  launch  area  to  fly,  he 
collects  his  transmitter 
from  the  Impound  Table. 
(All  transmitters  remain  im- 
pounded except  when  in 
use  in  the  contest,  avoiding 
jamming  through  acciden- 
tal use,)  !t  carries  two  col- 
ored streamers  on  its  anten- 
na; one  color  is  black,  de- 
noting a  six-meter  operating 
band,  and  the  other  color 
shows  which  frequency  it 
uses    in    that    band.    Also, 


most  hams  use  a  Thermic 
Sniffler.  a  telemetry  system 
which  senses  temperature 
changes  (indicating  thermal 
currents)  and  radios  them 
to  the  pilot  This  rig  oper- 
ates  in  the  low  end  of  the 
two-meter  band.  The  use  of 
the  six-meter  uplink  and 
two*meter  downlink  is 
restricted  to  hams  with  a 
Technician  or  higher-class 
license 

At  the  launch  area,  the 
ham  connects  his  plane  to 
the  towtine  by  a  hook 
mounted  on  the  bottom  of 

the    fuselage     He    then 


Don  Goodwin  WA2FRO  puts  his  100-inch-span  Aquita  on 
the  tow  line.  The  plane  carries  a  Thermic  Sniffter  and  is 
guided  by  an  R/C  rig  on  533  MHz. 


moves  up  to  the  winch  unit 
and  steps  on  a  foot  switch. 
This  engages  a  motor  and 
drum  assembly  which 
winds  in  the  towline  and 
tows  the  plane  into  the  air. 
At  "top  of  the  launch/' 
about  five-  to  six-hundred 
feet  up,  the  tine  is  dropped 
by  radio  command  and  the 
line  falls  to  earth  for  the 
next  launch.  Meanwhile, 
the  plane  banks  away  to 
begin  its  search  for  lift 

Without  finding  a  ther- 
mal, most  sailplanes  will  fly 
no  longer  than  about  three 
and  a  half  minutes.  Finding 


these  thermals  is  the  basis 
of  the  contest,  and  the 
pilot's  ability  to  locate  and 
gain  maximum  height  from 
each  thermal  is  what  the 
game  is  all  about  A  thermal 
is  an  invisible  column  of  ris- 
ing air  which  originates  just 
above  the  earth. 

A  dark  area  such  as  a 
parking  lot,  farm  field,  high- 
way,  or  the  roof  of  a  build- 
ing absorbs  more  heat  than 
its  surroundings.  This  heat 
is  passed  to  the  air  just 
above  it  and  the  air  begins 
to  rise.  As  this  bubble  of 
warm  air  rises,  cooler  air  is 
drawn  in  to  replace  it  and  to 


}oe  Bert  in  WD8PRC  operates  a  winch-line  retrieval  system 
which  returns  the  towline  to  the  launch  area  for  another 
launch. 


Dave  Bun  of  Indiana,  Pennsylvania,  adjusts  the  controls  of 
his  original  design  'Tenn-FTr  IZ-foot-span  sailplane. 
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The  right  design  —  for  all  the  right 
reasons.  In  setting  forth  design  pa- 
rameters for  ARGOSY,  Ten-Tec  engi- 
neers  pursued  the  goal  of  giving 
amateurs  a  rig  with  the  right  features 
at  a  price  that  stops  the  amateur 
radio  price  spiral. 

The  result  is  a  unique  new  trans- 
ceiver with  selectable  power 
levels  (convertible  from  10 
watts  to  1 00  watts  at  the  flick 
of  a  switch),  a  rig  with  the 
right  bands  (80  through  10 
meters  including  the  new  30 
meter  band),  a  rig  with  the 
right  operational  features 
plus  the  right  options,  and 
the  right  price  for  today^s 
economy — just  $549. 
Low  power  or  high  power. 
ARGOSY  has  it.  Now  you 
can  enjoy  the  sport  and 
challenge  of  QRPp 
operating,    and, 
when  you  need  it, 
the  power  to  stand 
up  to  the  crowds  in 
QRM    and    poor 
band  conditions. 
Just  flip  a  switch  to 
move  from  true 
QRPp  power  with 
the  correct  bias 
voltages  to  a  full 
100  watt  input. 
New  analog 

readout  design* 
Fast,  easy,  reliable, 
and   efficient.    The 
modern  new 
readout  on  the 
ARGOSY  is  a 
mechanical  de- 
sign   that   in- 
stantly gives  you  all  significant  figures 
of  any  frequency.  Right  down  to  five 
figures  (±  2  kHz).  The  band  switch 
indicates  the  first  two  figures  (MHz), 
the  linear  scale  with  lighted  red  bar- 
pointer  indicates  the  third  figure 
(hundreds)  and  the  tuning  knob  skirt 
gives  you  the  fourth  and  fifth  figures 
(tens  and  units).  Easy.  And  effi- 
cient—so battery  operation  is  easily 
achieved. 

The  right  receiver  features.  Sen- 
sitivity of  0.3  fM  for  10  dB  S+N/N. 
Selectivity:  the  standard  4-polc 
crystal  filter  has  2.5  kHz  bandwdth 
and  a  2.7:1  shape  factor  at  6/50  dB. 


Other  cw  and  ssb  fibers  are  available 
as  options,  see  below.  I-f  frequency 
is  9  MHz,  i-f  rejection  60  dB.  Offset 
tuning  is  ±  3  kHz  with  a  detent  zero 
position  in  the  center.  Built-in  natch 
filter  has  a  better  than  50  dB  rejec- 
tion notch,  tunable  from  200  Hz  to 
3.5  kHz.  An  optional  noise  blanker  of 


Here's  a  Concept 
You  Haven't  Seen 
In  Amateur  Radio 

For  A  Long  Time 

Loiv  iPf1C@o 


New  TEN-TEC  ^^<S)3^ 


the  i-f  type  has  50  dB  blanking 
range.  Built-in  speaker  is  powered 
by  low-distortion  audio  (less  than  2% 
THD) 

The  right  transmitter  features.  Fre- 
quency coverage  from  80  through 
10  meters,  including  the  new  30  me- 
ter band,  in  nine  500  kHz  segments 
(four  segments  for  10  meters),  with 
approximately  40  kHz  VFO  overrun 
on  each  band  edge.  Convertible 
power:  100  or  10  watts  input  with 
100%  duty  cycle  for  up  to  20  min 


utes  on  all  bands.  S-function  meter 
shows  forward  peak  power  on 
transmit,  SWR,  and  received 
signal  strength.  PTT  on  ssb,  full 
break-in  on  cw.  PIN  diode  an- 
tenna switch.  Built-in  cw  sidetone 
with  variable  pitch  and  volume.  ALC 
control  on  "high"  power  only  where 
needed*  with  LED  indicator 
Automatic  normal  sideband 
selection  plus  reverse.  Nor- 
mal 12'14V  dc  operation 
plus  ac  operation  with  op- 
tional power  supply. 
The  right  styling^  the  right 
size.  Easy-to-use  controls, 
fast-action  push  buttons,  all 
located  on  raised  front 
panel  sections.  New  meter 
with  lighted,  easy- to-read 

scales.  Rigid  steel  chassis, 
molded  front  panel  with 
matching  aluminum  top, 
bottom  and  back. 
Stainless  steel  tilt- 
up  bail.  And  it's 
only  4''  high  by 
9V2"  wide  by  12'^ 
deep  (bail  not  ex- 
tended) to  go  any- 
where,   fit  any- 
where at  home,  in 
the  field,  c^r,  plane 
or  boat. 

The  right  acces- 
sories—all front- 
panel  switchable. 
Model  220  2A  kHz 
8-pole  ssb  filter  $55; 
Model  218  L8  kHz  8 
pole  ssb  filter 
$55;  Model 
217  500  Hz  cw 
filter  $55; 
Model  219  250 
Hz  cw  filter  $55;  Model  224  Audio 
cw  filter  $34;  Model  223  Noise 
blanker  $34;  Model  226  interna!  Ca- 
librator $39;  Model  1125  Dc  circuit 
breaker  $10;  Model  225  117/230V 
ac  power  supply  $129;  Model  222 
mobile  mount,  $25;  Model  1126  lin- 
ear swilching  kit^  $15. 


Model  525  ARGOSY 


$549. 


Make  the  right  choice.  ARGOSY— 

for  the  right  reasons  and  tow  price. 
See  your  TEN-TEC  dealer  or  write; 


iian 


TEN -TEC,  INC. 

SIVIERVILIE.  TEMItESSEE  ntU 
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I  SPILLOVER! 

You  may  be  losing  up  to  half  the  available 
output  from  your  vertical  gain  antenna 
because  of  RF  spit  I  over.  The  amazing 
AEA  Isopole  with  unique  decoupling 
design,  virtually  eliminates  RF  spillover 
and  can  help  you  multiply  your  power 
in  all  directions  on  the  horizon  relative 
to  an  ideal  half-wave  dipole,  or  end-fed 
non-decoupled  "gain"  antennas- 

CALL  TODAY 

BRITT'S 

2-way  Radio  Service 
2508  North  Atlanta  Road 

Belmont  Hills  Center 
Smyrna.  Georgia  30080 

Phone  (404)  432-8006 

AEA 


Brings  you  the 
Breakthrough! 


be  heated  itself.  This  results 
in  a  column  of  air  which 
leans  over  and  drifts  dowrh 
wind  while  going  up. 

Since  all  this  is  invisible, 
the  onfy  way  a  pilot  can  tell 
if  his  plane  is  near  one  is  to 
watch  its  movements.  A 
sudden  change  of  direction 


or  wobbling  of  the  wings 
means  that  the  plane  has 
entered  the  turbulent  air 
around  the  thermal.  If  the 
plane  is  some  distance  from 
the  pilot,  identifying  and 
staying  with  the  thermal 
can  be  difficult  Hams  have 
a    better  way.   Their  Ther- 


mic-Sniff ler  rigs  send  an 
audio  tone  of  about  850  Hz, 
which  indicates  steady 
flight-  When  the  plane 
enters  a  thermal,  the  tone 
rises  — at  a  rate  determined 
by  the  degree  of  the  change 
in  altitude.  All  else  be- 
ing equal,  the  higher  the 
tone,  the  faster  the  plane 
will  go  up.  If  the  plane  hits  a 
downdraft  (colder  air),  a 
much  lower  tone  alerts  the 
pilot  to  steer  away  toward 
better  air.  By  listening  to 
the  tone,  the  pilot  can  find 
a  thermal,  center  the  plane 
in  it,  and  keep  it  centered  as 
the  thermal  drifts  down- 
wind This  is  obviously  far 
more  efficient  than  guess- 
ing from  a  thousand  yards 
away. 

Having  worked  the  ther- 
mal for  the  required  time, 
the  sailplane  is  then  flown 
back  to  the  landing  area 
This  part  of  the  flight  is  very 
important  and  can  add  ten 
to  fifteen  percent  to  the 
pilot's  total  score.  The  land- 
ing circle  has  a  length  of 
tape  nailed  down  at  its 
center  point,  and  scores  are 
marked  on  it  from  100  in 
the  center  to  zero  at  the 
end.  The  plane  must  land  as 
close  to  the  center  of  the 
circle  as  possible,  and  the 
score  is  read  where  the  tape 
touches  the  plane's  nose. 

Each  pilot  will  fly  four 
flights  like  this  during  the 
day.  Because  there  are  only 
seven  R/C  frequencies  for 
non-hams,  there  is  a  long 
wait    between    rounds    for 


those  without  an  amateur 
ticket.  Hams,  on  the  other 
hand,  have  five  R/C  fre- 
quencies in  the  top  of  the 
six-meter  band,  and  since 
there  are  fewer  hams,  this 
makes  the  wait  between 
rounds  much  shorter  for 
them.  As  the  best  lifts  occur 
between  10:00  am  and  2;00 
pm,  being  able  to  choose 
when  to  fly  is  an  added  ad- 
vantage for  the  ham 

At  a  large  contest  such  as 
the  one  at  York,  the  flying 
isn't  completed  until  late 
afternoon,  at  which  time 
the  awards  and  trophies  are 
passed  out  It  should  be  no 
surprise  that  hams  take 
home  a  large  share  of  the 
hardware.  By  using  their 
electrical  and  mechanical 
skills  to  prepare  the  aircraft 
and  their  license  privileges 
to  operate  them  with  confi- 
dence  in  the  uplink  control 
and  efficiently  through  te- 
lemetry, they  are  well  pre- 
pared, and  scores  show  it 
They  also  have  the  satisfac- 
tion of  knowing  all  about 
their  radios  as  well  as  their 
aircraft;  they  haven't  just 
assembled  store-bought 
items  and  made  them  work 
together  in  harmony. 

The  road  home  is  made 
shorter  by  the  chatter  on 
the  area  repeater  about 
missed  landings,  new 
model  designs,  better 
radios,  and  the  feeling  that 
win  or  lose,  you  have  en- 
joyed the  companionship 
of  a  great  bunch  of 
people.! 


Gene  Shetkey  from  Scotfda/t_%  Pennsylvania,  gets  some  he!p 
to  hunch  his  scale-model  Schweitzer  sailplane,  ft  is  an 
11-foot  span,  bVi-pound  flying  weight  craft  complete  with 
pilot  figure  and  full  intedof. 


Cerry  Zeigenfuse  from  Eastern  Pennsylvania  flies  his  Pierce 
Paragon  on  six  meters  at  the  1980  contest  at  York. 
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The  KLM  Spotlight  on 


•  • 


KT-34XA 


144-14a^13LB 


The  new  pacesetter 

for  tribander  performance 


See  your 
KLM  dealer 


For  the  new  age 
1  of  satellite  DX 


420-450-18C 


Handle  Power! 
'35W,  Charger,  Preamp^ 


Maximum  gain. 


across  the  whole  band 


MA-35BL 


Broad banded 
hi -performance 


ssv 

80-40-15 


Verticals 


40- 10V 


The  uftimate  H,F.  monobanders 


KLWl's 
"BIG  STICKERS 


t* 


Plus  much,  much  morel       y 
Write  for  a  complete  catalog 

KLIVl  p.  0.  Box  816,  Morgan  Hill,  CA  95037 
V  (408)  779-7363  / 
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The  Supernova  Station  Organizer 

in  this  project,  four  into  one  will  go! 


FJ:  Ms  f  cell  mo  W38YM 
13dObFarki^nd  Drive 
Rockvilie  MD  20853 


It  was  on  Roanoke  Island, 
located  near  the  Outer 
Banks  of  North  Carolina, 
where    I    first    met    Dick 


Schultes  WB2PEF  from 
Cherry  Valley,  New  York, 
Dick  had  brought  his  HW*6 
plus  tuner  and  bridge  with  a 
box  of  coaxial  cable  and 
antennas  for  a  week  of  ham 
camping  on  the  island. 

Being  thoroughly  satis- 
fied with  the  simplicity  of 
operating  the  HW-S,  I  pur- 
chased one  for  my  own 
camping   usage.    However, 


instead  of  WB2PEf 's  multi- 
ple^box  station,  I  wanted 
just  one  additional  box  hav- 
ing as  many  conveniences 
as  possible. 

Thus,  the  Supernova  was 
created.  This  device  has 
four  functions  which  en- 
hance the  operation  of  my 
QRP  station.  It  contains  an 
ac  power  supply,  keyer, 
transmatch,  and  swr  bridge. 


Photo  A.  The  completed  Supernova, 


The  keyer  circuit  uses  the 
Curtis  8044  chip  which  is 
suitable  for  portable  oper- 
ation and  readily  adapts  to 
a  set  of  paddles. 

The  rf  department  was 
planned  for  use  with  a 
40~meter  half-wave  dipole, 
center-fed  with  50-Ohm  co- 
axial cable.  Multiband  op- 
eration on  20  and  15  meters 
is  aided  by  a  built-in  trans- 
match  combined  with  a 
unique  swr  bridge. 

Front-panel  controls  in- 
clude a  speed  control  for 
the  keyer  and  a  spring-re- 
turn toggle  switch  for  key- 
ing the  rig  during  tune  up. 
The  FWD  and  REV  selector 
and  sensitivity  controls  are 
located  under  the  swr  in- 
dicator. The  opposite  side 
of  the  panel  contains  the 
voltmeter  and  power  ON 
control,  giving  a  well-bal- 
anced professional  appear- 
ance to  the  panel 

The  cabinet  for  the  proj- 
ect was  retrieved  from  my 
junk  box  and  measures  8" 
X  4-1/2"  X  4".  The  front 
panel  and  inner  chassis 
were  fabricated  from  scrap 
sheet  aluminum.  The  trans- 
match  and  swr  bridge  were 
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shielded  within  a  3"  x  4" 
X  5"  minibox  provided 
with  a  removable  top  sec- 
tion. The  bottom  section  at- 
taches to  the  inner  chassis 
using  sheetmetal  screws. 
Rf  input  and  output  con- 
nectors plus  a  wing-nut 
ground  terminal  are  mount- 
ed to  the  side  of  the  bottom 
section.  This  bottom  half  of 
the  miniboJiC  was  modified 
by  removing  the  front  side 
to  provide  panel  clearance 
for  the  transmatch  and  swr 
components. 

The  inner  chassis  was 
constructed  with  a  rear- 
apron  dimension  of  7/8", 
which  is  sufficient  to  ac- 
commodate the  various 
rear-mounted  parts.  These 
included:  two  1/4"  phone 
jacks  for  the  keyer  input 
and  output  a  twisted  pair 
of  #16  AWG  wires  24"  long 
with  battery  clips,  fed 
through  a  3/8''  grommet  for 
storage-battery  operation,  a 
DPDT  toggle  switch  wired 
in  parallel  for  selecting 
either  battery  or  ac  opera- 
tion, and  another  twisted 
pair  of  the  same  size  and 
length  terminated  with  the 
HW-8  power  connector. 
Next  in  line  are  the  two 
fuses,  one  for  protecting 
the  battery  circuit  and  the 
other  the  ac  circuit.  Finally, 
the  input  ac  wires  enter  the 
apron  through  another  3/8" 
grommet.  It  was  a  tight  fit, 
but  I  felt  that  all  of  these  in- 
puts and  outputs  plus  other 
components  were  impor- 
tant to  maintain  complete 
control  and  flexibility  from 
my  QRP  station. 

For  travel  purposes,  the 
three  power  cords  can  be 
coiled  and  stuffed  into  the 
back  of  the  unit  between  rf 
box  and  the  power  tran^ 
former.  In  addition,  the  XYL 
contributed  to  the  effort 
with  a  set  of  custom*made 
covers  using  some  old 
towels.  A  close  color  match 
to  the  HW-8  was  obtained 
by  spraying  the  cabinet 
with  #204  Ford-green 
engine  enamel  and  the 
front  panel  with  DS-CM 
#283    pastel    green     These 


Photo  B.  Rear  view  of  the  Supernova. 


paints  are  available  from 
your  locaf  automotive- 
parts  outlet. 

Power  Supply 

The  ac  power  supply  is  a 
standard  circuit  using  a 
12.6-V  ac  at  1.5-A  trans- 
former and  a  full-wave  rec- 
tifier. With  the  capacitor- 
input  filter,  the  input  volt- 
age to  the  LM340-15  regula- 
tor is  about  17.6  V  dc,  giv- 
ing a  voltage  differential  of 
2.5  V  dc  across  the  regula- 
tor, During  keying  periods, 
the  voltmeter  shows  a 
steady  indication  very  near 
15  V  dc.  For  good  regula- 


tion and  minimum  ripple,  a 
large  amount  of  capacity 

was  required,  as  shown  in 
the  circuit  diagram* 

The  plus  15*V  dc  regulat- 
ed voltage  is  connected  to 
the  rear-panel  selector 
switch.  Notice  that  the  volt- 
meter is  wired  to  the  arm  of 
the  switch.  This  allows 
monitoring  of  either  the  ac- 
supplied  15  V  dc  or  the 
storage-battery  voltage. 

Keyer 

I'm  accustomed  to  using 
a  set  of  paddles  in  my 
shack,  so  I  made  this  a  re- 
quirement for  my  QRP  rig,  1 


chose  the  Curtis  8044  chip 
because  of  its  compactness 
and  low  operating  power 
See  Fig.  1* 

Since  the  HW-8  has  its 
own  sidetone  generator, 
there  was  no  need  to  use 
the  8044's  generator  circuit 
Therefore,  pins  11,  12,  and 
13  were  not  used.  The  sup- 
plied data  sheet  showed 
Vdd  max  to  be  1 0  V  dc.  This 
presented  a  small  problem 
since  1  would  be  using 
either  1 2  or  1 5  V  dc.  A  one- 
Watt,  8.2-V  dc  zener  and  a 
series  resistor  provided  a 
simple  solution. 

The  output  of  the  8044 
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Fig.  1.  Keyer  circuit. 
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Photo  C.  This  bollom  view  of  Supernova  shows  the  power 
supply  components  on  the  left  and  the  keyer  parts  on  the 
right.  Across  the  bottom  are  the  various  inputs  and  outputs. 


Photo  D.  This  view  of  the  swr  bridge  shows  the  main  rf  wire 
covered  with  blacii  insulation.  Notice  the  wire  reversal  on 
the  tower  winding. 


drives  an  ordinary  NPN 
transistor  on  the  Iceying 
line.  When  either  the  dot  or 
dash  paddle  is  active,  the 
Gol lector  of  this  transistor 
will  transfer  from  8.2  V  dc 
to  near  ground  potential 
thereby  turning  on  the 
transnr^itter.  Notice  that  on- 
ly one  keying  wire  is  re- 
quired to  the  HW^.  The 
other  connection  is  sup- 
plied by  the  power  ground 
wire. 

The  circuit  for  the  keyer 

shows  several  diodes,  Do 
not  omit  these  diodes  — 
they  have  a  definite  pur- 


pose. As  stated  in  the  Cur- 
tis data  sheet/  this  chip 
uses  CMOS  technology; 
and  although  not  stated  in 
the  data  sheet,  the  device 
could  be  susceptible  to 
electrostatic  discharge 
(ESD).  Admittedly,  the 
level  of  zapping  voltage 
may  be  higher  than  for  an 
unprotected  MOS  device, 
but  you  nevertheless 
should  exercise  caution 
during  handling. 

I  recommend  that  the 
entire  keyer  circuit  be  fab- 
ricated using  all  the  diodes 
called  for,  and  with  all  wir- 


ing to  jacks  and  power  sup- 
ply completed,  prior  to 
inserting  the  8044  into  its 
socket-  Photo  C  shows  the 
parts  layout  which  I  used. 
The  weight  control  is 
board-mounted  and  ad- 
justable through  a  hole  in 
the  case  bottom. 

When  you  are  ready  to 

install  the  chip,  place  the 
palms  of  both  hands  on  the 
chassis.  This  will  discharge 
any  accumulated  body 
charge  and  place  you  at 
the  same  potential  as  the 
chassis.  Remember  that 
after    removing    the    chip 


TPUNSdiVlfl 


m  * 


• KEtER 


UQ  OUT 


Fig.  2.  Power  supply,  swr  bridge,  and  transmatck  77  uses  two  three-turn  windings  of  U28 
enamel  on  a  Fair-Rite  Products  #6i8MT-L  core.  Windings  are  laid  on  in  the  same  direction. 
LI  consists  of  30  turns  of  #15  enamei  on  an  Amidon  #7-106-2  core. 


from  its  black  conductive 
foam,  it  becomes  vulnera- 
ble to  ESD  damage. 

Next,  grasp  the  chip  on 
its  bare  sides  [never  the 
lead  sides)  and  install  it  in- 
to the  socket-  These  are 
relatively  simple  precau- 
tions that  could  save  your 
device  from  damage.  Per- 
sonally, rd  rather  use  a  lit- 
tle caution  than  mail  an- 
other sixteen  bucks  to  Cur- 
tis Electro. 

Swr  Bridge 

The  swr-bridge  circuitry 
is  a  modification  of  a  cir- 
cuit which  Tve  used  in  the 
past  on  some  CB  equip- 
ment^ All  components  are 
attached  to  a  piece  of  perf* 
board  mounted  in  the  rf 
box.  The  main  rf  conductor, 
a  #12  AWC  wire,  is  secured 
to  the  board  and  serves  as 
the  board  mount  when  sol- 
dered into  the  rf  connector 
See  Photo  D  for  details. 

This  circyil  requires  two 
3-turn  windings  on  a  toroid 
core  to  form  a  transformer 
with  the  main  rf  conductor 

Once  the  windings  are 
phased  properly,  a  SPOT 
toggle  is  used  to  transfer 
the  indicator  circuit  from 
FWD  to  REV.  Both  windings 
are  wound  on  the  core  in 
the  same  direction  using 
#28   enamel-covered   wire. 
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Phasing  is  done  by  reversing 
the  two  wires  for  the  REV 
winding.  The  bridge  com- 
ponents were  arranged  in 
an  orderly  fashion  with  no 
great  concern  given  to 
bridge  symmetry.  The 
bridge  has  been  checked 
against  my  commerctal  swr 
bridge  with  no  difference 
detected  at  QRP  levels. 

Transmatch 

This  circuit  is  a  basic 
trans  match  configuration^ 
using  a  broadcast  transistor 
trans istor-radio  dual  capac- 
itor, a  standard  siogle-gang 
capacitor,  and  a  core  induc- 
tor See  Fig.  2.  The  inductor 
was  constructed  using  30 
turns  of  #18  enamel- 
covered  wire  with  12  taps, 
spaced  about  every  two 
turns.  An  air  inductor  could 
be  used,  but  it  would  oc- 
cupy considerably  more 
space.  Tlie  diameter  of  the 
completed  core  inductor 
approximated  the  size  of 
the  ceramic  wafer  on  the 
rotary  switch.  This  proved 
to  be  beneficial  because 
after  bending  the  switch 
solder  lugs  parallel  with  the 
wafer,  wires  from  the  12 
taps  slipped  into  the  lugs. 
See  (Photo  E)  for  details. 

Operation 

The  Supernova  is  simple 
to  operate  and,  when  com- 
bined with  the  HW-8,  the 
two  units  become  insepar- 
able. Whether  in  my  home 
shack  or  in  some  remote  lo- 
cation, I  have  experienced 
a  satisfaction  that  only  a 
QRP  operator  could  ap- 
preciate. 

When  placing  my  station 
on  the  air,  I  have  found  that 


time  is  saved  by  first  tuning 
up  the  HW-8  into  a  dummy 
load  on  the  band  of  my 
choice.  With  the  swr  bridge 
set  to  read  reflected  power, 
adjust  the  transmatch  for  a 
minimum  indication.  Use 
the  sensitivity  control  to 
maintain  meter  deflection 
near  midscale  for  these  ini- 
tial adjustments.  For  maxi- 
mum transfer  of  rf  power, 
use  the  least  amount  of  in- 
ductance while  tuning  for  a 
1:1  match. 

When  you  have  obtained 
the  best  possible  match, 
switch  to  FWD  and  set  the 
meter  to  full  scale.  While 
the  transmitter  is  still  keyed 
readjust  the  loading  control 
on  the  HW-8.  The  power 
meter  on  the  rig  will  peak, 
with  simultaneous  peaking 
of  the  swr  meter,  indicating 
proper  rf  coupling  to  the 
antenna.  The  sensitivity 
control  may  now  have  to  be 
reduced  somewhat  to  main- 
tarn  the  full-scale  reading. 
The  correct  swr  ratio  can 
now  be  read  when  the 
switch  is  placed  in  the  REV 
position. 

The  Supernova  has  per- 
formed better  then  ex- 
pected. The  transmatch 
loads  the  40-meter  dipole 
with  near  1:1  ratios  on  40, 
20,  and  15  meters.  In  the 
evenings  when  20  and  15 
are  open,  I  can  work  from 
coast-to-coast  with  respect- 
able signal  reports.  I  have 
operated  the  two  units  from 
my  12-V  dc  storage  battery 
or  commercial  power  The 
ability  to  transfer  between 
power  sources  proved  very 
convenient  during  unsched- 
uled power  outages. 

I  designed  the  Supernova 


Component  Sources 

T-|_#638MT-U  Fair-Rite  Products,  available  for  $1  and  an 
SASE  from  William  Vancura,  4115  35th  Ave.,  Moline  IL 
61265. 

LI  — #T-106-2,  Amidon  Associates,  available  for  $1.50  plus 
$1.60  shipping.  Amidon  Associates,  12033  Otsego  St.,  North 
Hollywood  CA  91607. 

Keyer-On-A-Chip-#8044,  Curtis  Electro  Devices,  Inc,  avail- 
able for  $14,95  plus  $1.75  shipping  direct  from  the  factory: 
Box  4090,  Mountain  View  CA  94040. 


O  c/l  O 
^  03  ^ 
_     !-,     U 

?3  ^ 


3 


ifi 
C 
■0    :C 

c   > 


0>S 

m  4^  —  > 

—  ca  r-  ir 

>  ^  K 

^     QJ 


> 

la 


in 

o 


to 


03 


0)    (/I 


S 
o 

O  J)  — 

o  ~  —  iZ 

^  rtj    OJ 

trt  rti  ^    > 

aj  c  u  tj 

oj  ^  -^   "* 


5r  ^ 

Of  > 

£1 

St  ™ 

s  ^ 


4/     r- 

E  '^ 

o 


T 

T3 

C 

7^  "^  — 

II- 

0^  f- 


aj  u 

>  1. 

o  ^ 

"^  I 

US  '^ 

c  u 

3  :3 


o 

0 

Li 
OJ 

c 
c 
o 

Q. 
OJ 


Q 

■*T#  ^ 

O    CJ 


1- 

E 
o 
u 


o 
> 

o 

E  

4=  ■"  m 


T^  CT] 


E  3 

:a  to 

*j 

flj  fij 


"S      ^ 


^    ^ 

£} 


U 


ra 


O 


CQ  [/)  ^ 


5  o  :3 
o  "  o 

'■^  ^  ? 

U  Qi  T; 


U 

LL    S 


5 


CI 


c 

3 
4-' 

OJ 


T3   f5 
1^   3 

O  — 
^    >    5 

it.  ^    [^ 


\n 


m 


03 


Z3 
□ 


1, 
O 


4? 


c 


O 


3 


3  4^    C 

E  m    0) 

QJ      - 

T3   *^ 

3 

>  -D 

H  a, 

f—  u 

C^  ra 


01 

> 

o 


a 

o 

3 
O 

> 

O 


> 

c 

3    ^ 


lit 


T3  — 


3 

C 

O 
>■ 


=  JI 

u   tu 


< 


-    U 


3 

■TO 

J!}  m 

CO 

u  '- 


o 
o 

en 

a. 
1/1 

m 

c 
>  *-■ 

3  JI    O 

a  m 


3 
o 

r, 

OJ 

O  ■" 
at  "5 


>-  «i 

ta  E 
a  5-  tt 


o 

c 

3 


^E 


3 

< 


r;  13  dj 

^  en  di 

^  ■*-'  t; 

<  ra  o 

^  LJ. 

j^  ~  m 

H  Li.  ]" 


o  £ 

M-     CO 

a  01 

u  a? 
X  E 

LU    — 

■UT-    C 
3 

o  P 


u 


■ra 


y 
OJ 
4, 


3i 


o 

na  ■- 
O  -^ 

Q    — 


«0 


f^ 


vs 


Li 


to  enhance  my  HW-8  while 
keeping  component  cost  at 
a  minimum  and  operation 
simple.  I  beiieve  these  goals 
were  satisfied,  and  hope 
I've  contributed  in  a  small 
way  to  the  big  thrill  of  QRP 
communication. ■ 
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Photo  £.  This  top  view  shows  the  swr  bridge  on  the  left  in 
the  same  box  with  the  transmatch.  The  ac  power  supply 
parts  are  on  the  right  side  with  two  of  the  targe  fitters. 
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Kenwood's  TR-9000 

the  multi-mode  2-meter  rig 
thaf  s  making  SSBers  out  of  VHFers 


If  we  had  to  choose  one 
word  to  describe  Ken- 
wood's TR-9000,  a  multi- 
mode  two-meter  trans- 
ceiver, that  word  would  be 
ffexfble.  In  two  months  of 
use,  we  have  put  this  rig  to 
the  test  as  an  FM  station  at 
home,  made  it  a  mobile 
traveling  companion,  and 
used  it  to  enjoy  the  fun  of 
SSB  mountaintopping.  All 
this  flexibility  comes  in  a 
box  that  is  no  bigger  than 
most  conventional  FM-only 
units. 

Tuning,  Scannings 
And  Searching 

Each   TR-9000   user   will 
discover  a  favorite  way  to 


select  operating  frequen- 
cies. You  can  use  the  main 
tuning  dial,  stepping  across 
the  band  in  100-Hz,  5-kHz, 
or  10"kHz  steps-  The  same 
thing  can  be  accomplished 
with  the  up  and  down 
switches  on  the  micro- 
phone. If  operating  is  con- 
fined to  a  handful  of  fre- 
quencies, then  the  memory 
channels  may  be  preferred. 
There  is  even  a  special  odd- 
ball channel  that  allows 
you  to  use  nonstandard  re- 
peater splits. 

Three  types  of  searching 
and  scanning  can  be  used. 
"Autoscan''  is  an  FM-only 
means  of  scanning  the  en- 
tire band.  If  a  signal  is  pres- 


ent, the  scanning  stops  and 
then  restarts  when  the  sig- 
nal drops.  Pushing  either 
the  hold  switch  or  the  PTT 
switch  returns  the  rig  to  nor- 
mal operation.  The  second 
kind  of  scanning  is  ''free 
scan/'  in  which  the  band  is 
swept  without  stopping.  An- 
other version  of  free  scan 
gives  the  user  ''search"  ca- 
pability in  the  SSB  and  CW 
modes.  A  10-kHz  segment  is 
repeatedly  searched  in 
100-Hz  steps.  That  way  you 
will  be  aware  if  there  is  any 
activity  on  what  might  oth- 
erwise be  a  dead  band 

The  ten  front-panel  con- 
trols devoted  to  frequency 
selection  take  some  getting 


Kenwood's  TR-9000. 


used  to,  but  the  remaining 
seven  knobs  are  self-explan- 
atory. They  give  you  RIT, 
volume  control,  squelch, 
etc. 

Looking  Inside 

Before  giving  the  details 
of  what  we  liked  and  dis- 
liked about  the  TR^goOO,  it 
might  be  worthwhile  to 
look  at  the  rig's  innards. 
There  are  eight  circuit 
boards,  filling  almost  every 
available  square  inch  of 
space.  The  frequency  selec- 
tion and  control  blocks  fill 
three  of  the  boards.  The  ma- 
jority of  the  remaining  cir- 
cuitry is  found  on  the  trans- 
mitter and  receiver  cards. 
Three  smaller  boards  hold 
the  transmitter  power  am- 
plifier, carrier  osciliator  for 
SSB/CW,  and  sidetone  oscil- 
lator. 

The  TR-9000's  flexible 
frequency  selection  stems 
from  the  use  of  a  6500- 
based  microprocessor  sys- 
tem. The  magic  takes  place 
in  one  chip  that  contains 
the  memory,  central  pro- 
cessor, and  much  of  the 
support  circuitry.  The  mi- 
croprocessor has  sixteen 
data  lines  that  drive  the 
phase-locked- loop  unit 
where  the  frequency  syn- 
thesis takes  place. 

The  contents  of  the  mi- 
croprocessor's memory  are 
lost  if  the  power  is  discon- 
nected, requiring  the  user 
to  reprogram  his  favorite 
frequencies.    If   the    rig    is 
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Bottom  view  of  the  TR-9000. 


Top  view  of  the  TR-9000, 


connected  directly  to  a  bat- 
tery, the  TR~9000's  comput- 
er will  keep  operating  even 
if  the  power  switch  is  in  the 
off  position.  This  backup 
function  consumes  about 
2.5  mA,  so  the  rjg  can  be  left 
in  the  car  for  several  weeks 
Without  causing  appreci- 
able battery  drain.  Since 
the  computer  is  always  on, 
it  is  important  that  the  rad  io 
be  disconnected  before  the 
vehicle  is  jump-started  or 
an  external  battery  charger 
is  used, 

A  close  examination  of 
the  TR-9000's  schematic  re- 
vealed that  cost-cutting 
measures  had  been  held  to 
a  minimum  when  the  rig 
was  designed.  Unlike  some 
of  the  earlier  all-mode  two- 
meter  rigs,  Kenwood's  lat- 
est whiz-bang  box  has  sepa- 
rate filters  for  SSB  and  FM. 
The  dual-conversion  receiv- 
er for  FM  offers  one  level  of 
selectivity,  while  the  single 
CQO version  SSB/CW  circuit 
has  a  narrower  bandwidth. 
This  allows  you  to  have 
your  cake  and  eat  it,  too. 

CW  operation  is  en- 
hanced by  a  "fast''  age 
that  automatically  returns 
to  a  stow  constant  when  the 
rig  is  switched  to  SSB.  A 
noise  blanker  is  available 
for  SSB  or  CW  receiving 
and  helps  to  reduce  the 
plague  of  impulse  ignition 
noise.  Another  SSB/CW- 
only  feature  is  the  RIT, 
which  offers  as  much  as  1 
kHz  of  plus  and  minus  off- 
set.   Transmitting    on    CW 


can  be  awkward  since  the 
T-R  switching  must  be  done 
with  the  microphone's 
push-to-talk  switch  or  with 
a  ''standby"  switch  of  your 
own  devising.  Accommoda- 
tions for  full  or  semi-break- 
in  CW  operation  are  not  to 
be  found. 

The  TR"9000's  transmit- 
ter circuitry  features  a  pre- 
set microphone  gain  for 
SSB  operation.  The  ale  and 
mike  gain  circuits  are  fac- 
tory aligned  for  a  "norma!" 
voice  and  may  need  some 
tweaking  by  the  operator 
who  whispers  or  shouts  into 
the  microphone.  Unfortu- 
nately, the  instruction  man- 
ual only  shows  where  the 
controls  are  located  — not 
how  to  adjust  them.  A  rear- 
panel  connector  is  provid- 
ed for  FM  operators  who 
desire  to  use  a  touchtoneTM 
pad.  An  8-volt  supply  is 
available  at  this  connector 
when  the  rig  is  in  the  FM 
mode. 

The  TR-9000's  final  pow- 
er transistors  provide  10 
Watts  of  output  in  the  high- 
power  FM  and  CW  modes 
and  approximately  10 
Watts  PEP  out  for  SSB.  The 
energy-saving  low-power 
position  reduces  the  output 
to  slightly  more  than  a 
Watt.  Our  tests  showed 
these  power  levels  to  be 
consistent  from  1433  to 
148.7  MHz,  allowing  MARS 
and  CAP  coverage. 

Like   other   radios    using 


solid-state  finals,  the 
TR-9000  employs  a  protec- 
tive circuit  that  reduces  the 
transmitter's  output  power 
when  the  antenna  is  some- 
thing other  than  a  nominal 
50-Ohm  load.  Our  tests 
showed  that  no  appreciable 
power  reduction  occurred 
until  the  swr  exceeded  2:1. 

The  instruction  manual 
that  accompanies  the 
TR-9000  is  in  keeping  with 
the  tradition  of  providing 
basic  operational  instruc- 
tions and  little  else.  The  six 
methods  of  frequency  se- 
lection and  searching  are 
described  with  moderate 
clarity,  but  it  takes  several 
minutes  of  study  and  exper- 
imenting to  get  the  hang  of 
things.  The  manual's  text  is 
supported  by  a  number  of 
drawings  that  show  the  do's 
and  don'ts  of  installing  the 
rig-  Information  about  ser- 
vicing is  nonexistent  except 
for  warnings  not  to  play 
with  the  radio's  insides.  A 
service  manual  is  available, 
however. 

We  previously  noted  that 
operating  the  TR-9000  in- 
volves some  compromises, 
especially  in  the  SSB  and 
CW  modes.  Perhaps  an  ex- 
planation is  in  order.  Until 
recently,  multi-mode  two- 
meter  rigs  were  scarce  and 
expensive.  VHP  diehards  re- 
tied  on  receiver  and  trans- 
mitter converters.  This 
meant  tying  up  an  HF  sta- 
tion and  dealing  with  ca- 
bling and  switching  hassles. 


The  benefits  of  this  ap- 
proach include  a  more  so- 
phisticated receiver  and  the 
opportunity  to  have  VOX, 
variable  mike  gain,  and  sim- 
ilar goodies.  Which  ap- 
proach is  better?  That  de- 
pends on  your  needs. 

For  73  Magazine  staffers 
who  have  a  drive-up  moun- 
tain ten  minutes  away,  the 
all-mode  radio  was  the  an- 
swer. Most  of  the  time  it  re- 
sides in  a  mobile  setup,  be- 
ing used  on  the  local  re- 
peaters. When  the  two-me- 
ter SSB  bug  hits,  we  toss  a 
small  beam  into  the  car  and 
head  for  the  mountain.  In 
no  time  flat  we  are  having 
a  blast  talking  to  SSB  ops 
up  and  down  the  eastern 
seaboard.  Future  plans  call 
for  the  TR-9000  to  be 
pressed  into  service  as  part 
of  an  OSCAR  satellite  sta- 
tion. We  can't  vouch  for  the 
rig's  applications  in  weak- 
signal  work  like  moon- 
bounce  or  scatter,  but  it 
does  do  a  good  job  of  meet- 
ing our  FM  and  mountain- 
topping  needs. 

Odds  and  Ends 

Several  matching  acces- 
sories can  accompany  your 
TR-9000.  The  PS-20  is  a 
12'Volt  power  supply,  good 
for  4.5  Amperes.  A  match- 
ing external  speaker,  the 
SP-120,  is  anice  addition  for 
fixed  station  operation,  as  is 
the  system  base,  BO-9.  It  has 
a   memory   backup   power 

Continued  on  page  Wf 
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ORDEnS  ARE  POSTAGE  RAID 
COP-iiVlSA^MflSrERCHAROE 


See  List  of  Adver risers  oo  psg&  1 14 


Hl-Q  BALUN 


For  dJpofes  yagis.  inverted 
vees  &  doubleis 

Replaces  cenler  insulator 

Puts  power  lO  antenna 

Broadbanded  3-40  MHz. 

Small-  lighCweight  and 
weatherproof 

1 :1  Imp&dance  rairo 

FOF  f  jII  legal  power  and  iTioie 

Helps  eliminate  TV\ 

Wilh  SO  239  connector 


>j-^ 


Hl-Q  ANTENNA 
CENTER  INSULATOR 

Small  fugged,  hghtweighj 
weatherprool 

Replaces  centei  insulator 

H^ndles^ull  legal  power 
and  more 

$5.95  ^''^  ^^  ^-^^  connecior 

Hl-Q  ANTENNA 
END  INSULATORS 

Rugged,  ltght\veight,  injec- 
tion molded  of  top  quality 
rt^aterial,  with  tiigh  dtelec- 

tric  qua]  I  ties  and  exceNent 
weatherabllity.  End  insula- 
tors are  constructed   in  a 

spiral  unending  tashiori  to 
permit  winding  of  loading 
coils  or  partial  winding  for 
tuned  traps. 

May  DG  used  lor 
^      ^^    #Ouy  Wife  stratn  insulators 
*4,95    *EndOT  center  insulators  fc^ 
amer^ni^s 
■  Con&truchon  of  antenna  fad- 
ing cofls  or  mulEiband  Iraps 


Polvnl  Nfl 


WfTH  Hl-Q 

PRICf  WfTH 

CENTEn 

MODEL 

B^MPS            LENQTH 

HI  O  BALUN 

NSULATOR 

Dipaitm 

D-BO 

8075 

130 

$28.95 

$24,95 

D'40 

40,15 

66 

2695 

21.95 

D-20 

20 

33 

24.95 

2095 

D-15 

15 

22 

23.95 

19..95 

D-10 

10 

16 

22.95 

18,95 

Shorttned  dlpolei 

SD-80 

mj5 

90 

3195 

27.95 

S[>40 

40 

45 

28,95 

24.95 

Parjlltl  dipa4 

•i 

PD.B010 

80,40,20,10,15 

130 

39.95 

^.95 

PD4010 

40,20,10,15 

66 

33.95 

29,95 

PD.B040 

80,40,15 

130 

35.95 

31.95 

90-4020 

40,20,15 

66 

29.95 

25,95 

0lpoi4  th&rtenera  -  only,  lAftiir  «t  lfic)|id«d  In  90  mcNdlek 

S-80 

80,75 

$11.95pr 

S-40 

40 

$10.95  pr 

AH  antennas  are  complete  with  a  Hl-Q  Balun  or  HI  Q 
Antenna  Center  Insulator,  No.  14  antenna  wire,  cer- 
amic insulators,  IQO  nylon  antenna  support  rope  (SO 
models  onJy  50)  rated  for  full  legat  powef  Antennas 
may  fc>e  used  as  an  inverted  V  and  may  also  be  used 
by  MARS  or  SWLs. 

Antefina  aocfi'ssoria^— available  with  antenna  orders 
Nylon  guy  rope  450#  test  100  feet  $3.49 

Ceramic  (Dogtxtne  Type)  antenna  insulators  .70  pr 
SO-239  coax  connectors  -55 

All  prices  are  postpaid  USA  48 
Available  at  your  favorite  dealer  or  order  direct  from 


«fW^^         Dealer  Inquiries  Invited 

Gorden        *"'" 
Engineering 

BOX  21305,  S.  EUCLID,  OHIO  44121 


HllSiL 

HF  MOBILES 
DELIVER 
FIXED  STATION 
PERFORMANCE 


Hustler  HF  antennas  deliver 
outstanding  signal  reports  — 
whierever  you're  nriobl  J  e! 

Design  your  own  HF  mobile 
from  a  full  selection  of  top- 
quality;  U.S.-nnade  stainless 
steel  bail  mounts,  quick  dis- 
connects, masts,  springs,  and 
resonators.  You  con  ccft/er  any 
6"to-BO  meter  barxi.  Cl^oose 
from  medium  or  l^igh  power 
resonators  with  broadest 
bandwidth  and  iowest  SWR  for 
optimum  performance  on  any 
bond.  Easy  bond  change  and 
garaging  with  Hustler's  fold- 
over  mast,  too. 


Mk  any  ham  -  ttie  bast  HF 
mobiles  on  the  road  come 
from:  Hustler— stiil  the 
standard  of  performance. 


3275  North '  B"  Avenue 
Kisslmmee,  Florida  32741 


Afl 


^^fBnvffnan 


Copnp«n¥ 
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Butternufs  HF5V-III  Vertical 

this  one  really  does  work  equally  well 

in  all  directions 


The  trap  vertical  antenna 
is  an  oft-maligned 
radiator  of  rf,  but  in  truth, 
it  has  a  few  things  going  for 
it.  It  is  ideal  for  the  beginner 


who  wants  to  sample  the 
activity  on  all  the  bands 
without  nriaking  his  back- 
yard look  like  the  high-wire 
act  at  the  circus  or  spend- 


The  Butternut  HF5V-II!  vertical  antenna. 
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ing  a  lot  of  money.  Properly 
installed,  the  vertical  can 
even  be  reasonably  effec- 
tive! Truly,  the  trap  vertical 
is  not  iust  for  beginners  A 
roof-mounted  vertical  is  of- 
ten the  only  answer  for 
hams  with  a  shortage  of  real 
estate  who  crave  160-,  80-, 
and  40'meler  operation. 
The  low  angle  of  radiation 
of  a  vertical  has  better  DX- 
catching  potential  than  a 
dipole,  and  contesters  have 
found  the  vertical  to  be  ex- 
cellent  for  checking  activ- 
ity off  the  back  and  sides  of 
a  directional  array.  Many  a 
long-path  DX  opening  has 
been  missed  because  a  sta- 
tton  did  not  do  this  sort  of 
checking!  I  frequently  use  a 
vertical  to  make  sure  that 
my  beam  is  headed  in  the 
right  direction.  Flip  back 
and  forth  between  the 
beam  and  the  vertical  — if 
the  other  station  is  stronger 
on  the  vertical  you  are 
pointing  the  beam  in  the 
wrong  direction. 

Once  you  have  a  vertical, 
you'll  think  of  lots  of  ways 
to  use  it.  As  the  sunspot  cy- 
cle plunges  10  meters  into 
oblivion,  you  might  want  to 
consider  taking  down  that 
tribander,  replacing  it  with 
four-  or  five-element  mono* 
banders  for  15  and  20  me- 
ters. On  the  rare  occasion 


when  10  is  open  in  the  bot- 
tom of  the  sunspot  cycle, 
the  vertical  will  allow  you 
to  sample  the  action.  Mean- 
while, you'll  be  enjoying 
the  superior  characteristics 
of  the  large  monobanders 
on  15  and  20,  assured  that 
you  aren't  missing  much  on 
torpid  ten! 

Some  time  ago,  I  in- 
stalled Butternut  HF5V-ltl 
vertical  antennas  in  two 
separate  locations  — one 
roof-mounted  at  the  73 
MagBzine  ham  shack  for 
contest  spotting  and  Nov- 
ice use  and  the  other 
ground-mounted  at  home 
to  serve  as  my  main  anten- 
na system  until  I  amass  the 
fortune  necessary  for  a 
tower  and  beam. 

Why  the  Butlernyt? 

1  chose  the  Butternut  an- 
tenna for  two  reasons.  Trap 
vertical  antennas  have  rela- 
tively narrow  bandwidth  on 
80  and  40  meters  and  must 
be  set  for  lowest  swr  in  the 
most  often  used  portion  of 
the  band  This  is  a  reason- 
able compromise,  unless 
you  operate  in  both  CW 
and  phone  bands,  as  I  do. 
With  many  verticals,  retun* 
ing  for  different  portions  of 
the    band    is    annoying    at 

Conttnued  on  page  T3T 


ICOM's  reliable,  field-proven 
IC-2A/2AT  series  has  become  the  most 
successful  hand  held  on  the  market. 
Here  are  a  few  reasons  why: 

High  versatility:  3  sizes  of  battery 
packs  easily  slide  on  and  off  (providing 
other  power  outputs  and  operating  cycles). 
Extremely  compact  Fits  in  the  palm  of 
your  hand.  .  .  onl^  2*6  in  x  1.4  in  x  6-5  m. 
800  T/R  channels,  synthesized. 


Excellent  audio  quality:  Separate 
speaker  and  mic  built  in.  Output  power: 
1.5  watts  high  (with  BP3),  .15  watt 
(battery-saving)  low.  Touch  Tone®Pad 
(2AT  only). 

Each  IC-2A  and  IC2AT  comes  complete 
with  BP3  NiCd  pak,  AC  wall  charger, 
flexible  antenna,  earphone,  wrist  strap, 
and  belt  clip.  .  .  all  standard,  at  no 
extra  cost 


IC-2A 


BC  30  r 
Battery  ; 
Charger  ^ 


IC-HM9 
Speaker/Mic 


Leather  Case 


BC-25U 
Wall  Charger 


#  ^ 


»*■«*.  J 


-  *.', 


IC-MLl 

144  MHz  Booster 


IC2A^ 


///»* 


-CPl 
Cigarette  Lighter 
Cord 


1C-RP5 
liatler)'  Pack 

IG-BP4 

Battery  Case 

IC-BP3 

Battery  Pack 
IC-PB2 
Battery  Pack 

IC-DCl 

DC  Regulator 


Tr^ 

r\n/r 

2112  -  1 16th  Avenue  .\E,  Bellevue,  WA  98004 
3331  Towerwood  I>rive,  Suite  307,  DaJlas,  TX  75234 


Afi  itated  spe-ci^oifo-!^  &9  a»>j?ii:^3^n«if  cix;  futifeo  to  Ovvv^w  viihoui  j^i»g»  or  ot>tig<»fofi.  Ad  ICOM  rodios  ygoiflcontiif  #i4««<l  FC<^  irgtilotiom.  Hmttirtg  ipij^om  m^fm^wn- 


ChattesF.  Schoeffhr  WB7NEZ 
455  North  Adams 
Moscow  ID  d3d43 


The  Meterless  Ohmmeter 

an  audible  continuity  tester 


The  subject  of  this  arti- 
cle is  an  audible  low- 
voltage,  low-current,  and 
low-cost  continuity  tester. 
The    tester    is    also    snnall 


C2 


n    n    n    n 


I 


$       7      £      5 

LW3909 
!■       E      J      4 

U   U  U   U 


I  HA 


enough  to  put  in  your  shirt 
pocket  because  it  uses  a 
35mm  film  container  for  an 
enclosure  Originally  I  had 
a  need  for  such  a  tester  dur- 


t 


I 

UM  KNOWN      *; 

RESISTANCES^ 

1 


I] 


ftUDIO   output 


1.5V 


-Hb- 


I>- ' 


TEST    PROBE 


Fig.  1,  Continuity  tester  schematic. 


EXP,   CkRCUr    BOARD 


TEST 
PROBES 


bh  speaker/ 
earphone 


soloer- 


SOLDEfl 


fig.  2.  View  from  top  of  circuit  board. 


ing  a  project  that  was  wire- 
wrapped  and  I  needed  to 
check  a  lot  of  connections 
in  as  short  a  time  as  possi- 
ble. The  tester  will  give  you 
an  audible  indication  of  re- 
sistance up  to  around  2000 
Ohms.  You  can  test  semi- 
conductor junctions  with  it 
and  the  tester  will  let  you 
tell  the  difference  between 
just  a  few  Ohms  of  resis- 
tance because  different 
tones  will  be  heard  when 
testing  different  values  of 
resistance.  Since  this  conti- 
rruity  tester  will  let  you 
measure  small  values  of  re- 
sistance, it  is  nice  for  testing 
any  sort  of  wiring  or  semi- 
conductor components. 

The  LM3909  used  in  this 
tester  is  almost  indestructi- 
ble provided  it  isn't  fed  with 
more  than  1 ,5  volts.  I  use  an 
AAA-size  1.5-volt  battery  in 
my  tester  and  it  has  lasted 
almost  a  year  now.  The  test- 
er provides  enough  voltage 
to  turn  on  transistor  and 
diode  junctions  and  it  does 
so  at  low  current  levels. 
Maximum  current  levels 
are  obtained  when  the  com- 
ponent being  measured  has 
close  to  zero  Ohms  of  resis- 
tance. If  you  use  a  1000- 
Ohm  earphone  with  the 
tester,  the  current  will  be 
approximately  2  mA.  If  you 
use  an  8-Ohm  speaker,  the 
current  will  be  around  13 


mA.  [f  you're  not  measuring 
zero  Ohms,  the  current 
through  the  component  or 
wire  being  tested  will  be  in 
fractions  of  a  milliampere. 
The  enclosure  used  for  my 
continuity  tester  was  an 
empty  film  container  and  it 
is  just  the  right  size  to  put  in 
your  pocket  and  get  ahold 
of  when  you  need  it  If  you 
don't  have  a  35mm  camera, 
ask  one  of  your  friends  that 
does  to  give  you  an  empty 
film  container. 

Construction  of  this  con- 
tinuity tester  will  only  take 
an  hour  or  so  if  you  have  all 
the  parts  ready.  You  can 
buy  all  the  parts  at  a  Radio 
Shack  store.  Depending 
upon  what  you  have  in 
spare  parts  and  your  junk 
box,  the  total  cost  will  be 
from  five  to  ten  bucks. 

The  electrical  design  of 
the  continuity  tester  is 
shown  in  Fig,  1.  If  you  look 
at  Fig.  2,  you  can  see  how 
the  parts  are  placed  on  the 
piece  of  experimenter  cir- 
cuit board.  A  completed 
continuity  tester  is  shown  in 
Fig.  3.  Looking  at  Fig.  1 ,  you 
should  notice  that  the  ear- 
phone  or  speaker  has  to  be 
connected  for  the  tester  to 
operate.  If  you  don't  use  an 
earphone  and  |ack  as  I  did, 
you  might  want  to  install  an 
on-off  switch  to  turn  the 
tester  off  in  case  the  test 
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Fig,  4, 


Fig.  X 


leads  touch  together  while 
it  is  waiting  to  be  used. 

Before  you  solder  the 
parts  in  place  on  the  circuit 
board,  trim  it  down  enough 
to  fit  into  the  film  case. 
Then  drill  two  holes  in  the 
lid  of  the  film  case  and 
pass  the  test  leads  through 
it.  Fig  5  is  an  example  of 
my  trimmed  down  circuit 
board,  The  capacitors  used 
in  my  tester  were  electro- 
lytics  rated  at  50  volts,  but 
any  rating  small  enough  to 
fit  on  the  circuit  board  and 
into  the  film  case  would 
work  just  as  well.  The 
voltage  rating  needs  to  be 
only  a  few  volts,  so  tanta- 
lum capacitors  would  work 
nicely,  too.  After  you  have 
soldered  the  components 
to  the  circuit  board,  drill  a 
hole  in  the  center  of  the 
film  container  top  for  the 
earphone  jack  (if  you  use 
one)  and  install  it-  Finally, 
solder  the  leads  going  to 
the  battery  and  touch  the 
test  leads  together.  You 
should  hear  a  tone  coming 
from  the  earphone  or 
speaker,  depending  on 
which  you  used.  At  this 
point,  your  continuity  test- 
er should  look  like  Fig.  4. 

If  you  have  some  low  val- 
ues of  resistance  handy,  try 
the  tester  on  them  and  lis* 
ten  to  the  different  tones 
generated  by  different  val- 
ues of  resistance.  When 
you're  sure  that  the  tester  is 
working   correctly   and   all 


the  wires  are  soldered,  wrap 
the  circuit  board  and  the 
battery  with  electrical  tape 
to  prevent  things  from 
shorting  out  once  you  put 
everything  into  the  film 
case.  Take  a  look  at  Fig, 
6  —  you  can  see  what  my 
tester  looks  like  before 
stuffing  everything  into  the 
film  case.  Now  that  you've 
got  the  audible  continuity 
tester  put  together,  you  can 
use  it  to  check  wires  and 
semiconductors.  By  con- 
necting it  to  a  telegraph 
key,  you've  got  a  code  prac- 
tice oscillator.  If  you  re- 
place the  earphone  or 
speaker  with  the  correct 
value  of  resistor  (between 
10  and  2000  Ohms)  and 
take  an  output  from  across 
it,  you  have  an  audio  signal 
generator,  the  output  fre* 
quency  depending  upon 
the  resistance  that  you 
use.  ■ 

Reference 

National  Semiconductor  Corp. 

Linear  Applications  VoL  2 

AN-154 

Santa  Clara  CA  95051 


Parts  Suppliers: 

Global  Specialties  Corp. 
70  Fulton  Terrace 
PO  Box  1942 
New  Haven  CT  06509 

Jameco  Electronics 
1355  Shoreway  Road 
Belmont  CA  94002 


Fig.  5. 


Fig.  6. 

Parts  List 

CI  and  02  l-uFHS-vott  electrolytic  capacitors 
B1  1000'Ohm,  t/4-W  resistor 

U1  LM3909  flasher  oscillator 

B1  1,5-volt  AAA-size  battery 

Miscellaneous: 

Circuit  board  (Radio  Shack  276-170,  Global  Specialties  Corp. 
EXP-300),  Test  probes,  35mm  film  container,  speaker  or  earphone 
and  tack,  wire,  solder 
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On  this  Gigantic 
Paclcage  Deai  from 


TH5DX  Thunderbird 

5  elements— superb  gain  and 
fronMo-back  ratio  on  20,  15  and  10  meters 


The  installation  of  a  ham's  first  directional  antenna  system  is  a 
memorable  event  because  of  the  substantial  improvement  in  the 
capability  of  the  station.  You  really  have  to  experience  using 
a  directional  array  at  your  station  to  appreciate  the  thnll  of 
improved  performance 

A  Hy-Gain  TH5DX  can  do  more  for  operating  pleasure  than  an 
expensive  new  state-of-the-aft  receiver  and  maximum  power 
amplifier  combined.  The  TH5DX  is  the  result  of  25  years  of  ex- 
perience in  designing  and  building  multi-band  beams,  and  repre- 
sents a  focused  effort  to  optimize  performance  and  reduce  size. 
Hy-Gam  Beta  Match  provides  dc  ground,  optimizing  energy  transfer 
to  the  antenna.  Air  dielectric  Hy-Q  traps  have  also  been  used.  The 
elements  are  taper  swaged  to  reduce  tubing  diameter  and  weight 
which  greatty  reduces  wind  load. 


^ 


%H 


HG52SS 

Self-Supporting 
Crank-Up  Tower 

This  aJI  steel  crank-up  tower 
has  an  improved  guide  sys- 
tem which  provides  a  rigid 
close-tolerance  structural 
support  The  ends  of  the 
tubes  are  left  open  to  adow 
complete  hot  dipped  ga!- 
vanizmg  of  both  inside  and 
outside  surfaces  after  weld- 
ing as  well  as  unrestricted 
moisture  drainage.  It  comes 
complete  with  base  mount 
and  rotator  mounting  plate 
and  requires  no  guying.  It 
stands  52 '  [  1 5.8  m)  extended 
and  retracts  to  21'  (6,4  m). 


»<"-*<: 


'-^7* 


HJ»t 


2DBQ 


Trap  Doublet  for  40  and  80  meters 


This  Hy-Q  trap  doublet  provides  true  half-wave  length  performance 
on  both  frequencies  featuring  individually  pretuned  matched  traps 
for  each  t>and  Traps  are  large  diameter  for  exceptionally  favorable 
t-yc  ratio  and  power  handling  ability. 


HDR3 


f  II 


Heavy  Duty  Rotator 


This  is  a  commercial 
/industrial  grade 
rotatorwfth  enough 
reserve  strength  to 
easily  rotate  the 
TH5DX  and  more. 
The  good-looking 
control  console 
features  a  digital 
azimuth  readout 
accurate  to  ±1°. 


PLUS! 


One  HG10  Heavy  duty  10  foot  mast 
(enough  mast  to  stack  a  vhf  with  the  TH5DX) 
Three  HGCOA  Coax  extension  arms 
Two  BN86  Broad  band  Ferr ite  Baluns 
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Here's  what 
you  get! 


Model  No. 

Description 

Ham  Net  Price 

HG52SS 

Crank-up  Tower 

990.00 

TH5DX 

Tri-Band  Antenna 

289.95 

2DBQ 

Trap  Doublet  for  40  to  80  meters 

59.95 

HDR300 

Rotator 

499.95 

HG10 

1 0  foot  mast 

56.00 

HGCOA 

Coax  Arms  (3} 

39.00 

BN86 

Baluns(2] 

31.90 

Total  Ham  Net  Value 
You  Pay  Only 

YOU  SAVE 


1 .966.75 
1 ,395.00 

571.75 


ACT  NOW! 

Offer  expires 
August  31st 


PLUS  FREE  DELIVERY 


This  once-in-a-lifetime  package  deal  is  available 
for  a  short  time  only  (expires  August  31st),  Simply 
contact  your  favorite  participating  Hy-Gain  Amateur 
Distributor  and  ask  for  the  Super  5-Bander  Promo 
and  the  complete  package  will  be  delivered  to 
you  promptly  with  NO  DELIVERY  CHARGE!  Free 
delivery  is  offered  for  shipping  points  within 
the  contiguous  48  United  States  only.  Offer  is 
extended  through  participating  Telex/Hy-Gain 
distributors  only. 


EX  CaMMUNICATIONS,  INC.    ^3ta 


9600  Ah^nch  Ave  Set .  MifwieapoiS.  MN  55420  USA 
Europe  92.  rue  de  ta  leoiorHf  Honneur,  93300  St  Oents,  Frafx^e 


•See  Ltst  of  A(iverttsers  on  page  114 
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QRM-Free  Antenna  Tuning 

with  this  inexpensive  noise  bridge 


One  definition  of  the 
word  "relaxed"  is  "be- 
ing at  rest  or  at  ease/'  The 
way  to  achieve  that  state 
when  working  with  antenna 
tuning  problents  is  definite- 
Iv  to  use  a  noise  bridge. 
Compared  to  the  anxiety 
and  frustration  which  usual- 
ly develop  when  feeding 
power  into  a  tuning  system 
for  protracted  periods,  you 
can  experiment   for   hours 


ff> 

A 

^ 

«/ 

/ 

Xl 
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Fig.  1,  In  a  conventional 
bridge  circuit  (al  the  oscil- 
lator generates  a  specific 
ffequency  which  is  detected 
for  a  null  when  the  bridge  is 
balanced.  In  a  noise  bridge 
(bl  multiple  frequencies  are 
generated  and  the  detector 
provides  selectivity  so  the 
bridge  can  be  balanced  for  a 
null  at  the  frequency  of  in- 
terest 


using  a  noise  bridge  and  not 

worry  about  components 
heating  up  or  having  to  vary 
the  power  level  back  and 
forth  to  get  an  swr  meter  to 
read  properly  as  tuning  con- 
ditions change. 

Besides,  you  also  do  the 
rest  of  the  amateur  fraterni- 
ty a  favor  by  not  radiating  a 
lot  of  needless  QRM,  Any 
amateur  who  does  not  have 
such  a  permanently  estab- 
lished antenna  and  antenna 
tuning  system  that  oper- 
ation  is  merely  a  matter  of 
always  presetting  tuning 
controls  on  each  band 
might  well  consider  the 
noise-bridge  idea. 

The  noise  bridge  is  a  ver- 
satile device  and  can  be 
used  for  various  functions 
involving  impedance  mea- 
surement as  well  as  an- 
tenna tuning.  However,  it  is 
probably  most  useful  for 
antenna  tuning  work,  so 
just  that  aspect  of  its  appli- 
cation will  be  emphasized. 
The  basic  idea  of  the  noise 
bridge  is  just  like  that  of 
most  bridges  That  is,  as 
shown  in  simplified  form  in 
Fig.  1(aL  when  the  arms  of 
the  bridge  are  balanced,  the 
detector  will  not  have  any 
output. 

Usually,  the  detector 
used  IS  not  frequency  selec- 
tive: The  ac  oscillator  used, 
be  it  in  the  af  or  rf  range. 


generates  a  specific  fre- 
quency and  the  detector  is 
a  broadband  device  (like  a 
pair  of  headphones)  which 
responds  to  any  oscillator 
frequency  being  used.  As 
shown  in  Fig,  1[b},  the  noise^ 
bridge  idea  just  exchanges 
this  scheme  — the  oscillator 
becomes  a  broadband  fre- 
quency-generating device, 
and  a  frequency-selective 
detector  is  used. 

In  the  noise-bridge 
scheme,  the  noise  gener- 
ator generates  rf  noise  {a 
voltage  which  is  a  random 
function  of  time)  over  the 
HF  range  and  a  communi- 
cations receiver  tuned  to 
the  frequency  of  interest 
becomes  the  detector. 
When  the  arm  marked 
"variable  Z"  in  Fig  1(b)  has 
the  same  value  as  that  con- 
nected to  the  terminals 
marked  "antenna"  at  a 
specific  frequency,  the 
noise  level  (as  heard  in  a 
receiver  tuned  to  the  same 
frequency)  would  theoret- 
ically be  zero.  In  reality, 
because  of  leakage  and  im- 
perfect components,  the 
received  noise  is  not  zero, 
but  it  dips  to  a  distinct  null 
as  the  'Variable  7/'  arm  is 
varied  in  value  around  that 
of  the  impedance  con- 
nected to  the  "antenna" 
terminals* 

The  circuit  of  the  noise 


bridge  is  shown  in  Fig.  2.  A 
6.3-volt  zener  is  used  as  a 
noise  source  and  its  noise 
output  is  amplified  by  a 
simple  three-stage  am- 
plifier. There  is  nothing  par- 
ticularly critical  about  the 
components  used.  The  only 
item  that  requires  a  bit  of 
care  in  construction,  al- 
though it  is  hardly  difficult 
to  do,  IS  the  output  trans- 
former. Care  must  be  taken 
to  obtain  good  balance  be- 
tween the  windings. 

The  transformer  is 
wound  on  an  Indiana  Gen- 
eral CF 102,  3/8"  ferrite  core 
or  on  an  Amidon  T-502 
core.  These  items  were  for- 
merly a  bit  difficult  to  ob- 
tain but  are  now  readily 
available  from  a  number  of 
mail-order  sources.  In  fact, 
Amidon  will  sell  direct  and 
accepts  small  orders  (Ami- 
don Associates,  12033 
Otsego  Street,  North  Holly- 
wood CA  91607), 

A  slightly  larger  or  smal- 
ler core  also  can  be  used  as 
long  as  the  core  is  made  of 
a  ferrite  "mix"  intended  for 
the  HF  range.  Four  5" 
lengths  of  #28  enameled 
wire  (or  any  near  gauge)  are 
first  twisted  together  along 
their  entire  length.  One 
neat  way  to  do  this  is  to  in- 
sert each  wire  in  a  hole  on 
perforated    board    stock 
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[eavirrg  just  enough  wire  ex- 
posed to  grip  the  ends. 
Then,  twist  the  board  and 
gradually  pull  the  wires 
back  out  of  the  board. 

It  doesn't  cost  much  to 
practice  this  technique  a 
few  times  and  extremely 
neat  results  wfll  be  ob- 
tained. The  "quadrifilar" 
winding  on  the  core  is  then 
produced  by  simply  taking 
the  twisted  wire  bunch  and 
winding  it  on  the  core  to 
produce  4  to  5  turns.  Space 
the  turns  evenly  around  the 
core  and  hold  them  in  place 
with  a  bit  of  clear  glue  or 
coil  dope.  The  ends  can  be 
marked  before  winding  the 
transformer  or  located  after 
using  an  ohmmeter. 

Connect  any  two  wind- 
ings together  to  form  the 
primary  and  the  other  two 
together  to  form  the  sec- 
ondary. Take  care,  of 
course,  to  get  the  windings 
polarized  correctly  as 
shown  by  the  dots  next  to 
the  windings  in  Fig.  2. 

The  circuitry  can  be  as- 
sembled on  any  small  PC 
board  using  point-to-point 
or  isolated-pad-type  wiring. 
I  assembled  the  circuity  on 
a  2-1/4"  X  1-1/2''  board  My 
usual  technique  in  assem- 
bling a  circuit  of  this  sort 
where  short  lead  lengths 
are  desired  and  where  reat- 
!y  no  complex  circuitry  is  in- 
volved is  just  to  follow  the 
schematic  during  construc- 
tion. That  is,  components 
are  soldered  in  place  one  by 
one  as  compactly  as  they 
can  be  placed  following  the 
schematic  from  left  to  right. 

A  PC  board  larger  than 
required  is  used  and,  after 
assembly  is  finished,  the  PC 
board  is  trimmed  to  size 
with  a  fine  handsaw.  I  also 
mounted  a  small  trimmer- 
type  capacitor  and  poten- 
tiometer on  the  board.  This 
was  only  done  for  test  pur- 
poses. In  practice,  you 
would  normally  want  to 
have  these  components 
(the  100"Ohm  potentiome- 
ter and  series  140-pF  capac- 
itor shown  in  Fig.  2  which 


constitute  the  variable  im- 
pedance arm  of  the  bridge) 
as  panel-mounted  controls. 

The  circuitry  can  be 
mounted  in  any  small  en- 
closure which  can  contain 
the  circuitry,  a  battery,  and 
two  coaxial  connectors  for 
the  antenna  and  receiver 
terminals.  A  shielded  one  is 
preferable  but  not  abso- 
lutely necessary. 

The  panel-mounted  vari- 
able capacitor  and  poten- 
tiometer deserve  a  word  of 
mention-  If  an  air-variable 
capacitor  is  available  it  can 
be  used,  but  experience  has 
shown  that  even  the  cheap 
transistor  radio  variables 
are  quite  satisfactory  and 
very  inexpensive.  The  same 
is  true  of  the  potentiometer 
which  has  to  be  a  linear- 
taper,  carbon-composition 
type. 

An  unshielded  type  is  de- 
sirable to  avoid  stray  ca- 
pacitance. In  some  cases, 
the  metal  back  cover  on  a 
potentiometer  can  be 
removed.  One  can  find  PC- 
mount  trim  potentiometers 
which  are  completely  un- 
shielded and  which  can  be 
turned  into  a  panel  control 
by  means  of  a  nylon  exten- 
sion shaft.  They  are  very  in- 
expensive but  ideal  for  this 
type  of  application. 

If  you  want  to  use  the 
noise  bridge  as  a  calibrated 
instrument,  first  connect  a 
50-Ohm  composition  resis- 
tor to  the  ''antenna"  ter- 
minals and  use  a  communi- 
cations receiver  tuned  to  10 
or  15  meters  as  a  detector 
As  the  capacitor  and  poten- 
tiometer are  varied,  a  noise 
null  should  occur  around 
the  midpoint  of  their  shaft 
rotations. 

Different  value  resistors 
above  and  below  50  Ohms 
can  then  be  used  to  cali- 
brate the  resistance  poten- 
tiometer. Various  value  ca- 
pacitors below  66  pF  and  in 
series  with  a  50-Ohm  resis- 
tor are  used  to  calibrate  the 
capacitor  rotation.  The 
capacitor  rotation  on  one 
side  of  its  noise  null  (as  es- 
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Fig.  2.  Complete  basic  noise  bridge.  The  resistor,  R,  is 
chosen  for  maximum  noise  output  using  any  given  6.3  volt 
zener.  Start  with  a  value  of  about  IK  Ohm.  If  the  variable 
RC  components  on  the  output  have  their  rotation 
calibrated,  the  bridge  can  be  used  to  directly  measure  com- 
plex impedances  over  the  range  of  160-6  meters.  Transistors 
are  2 N 51 29  or  HEP  or  Radio  Shacl<  equivalents. 
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Fig,  3.  Some  additional  switching  circuitry  makes  the  noise 
bridge  more  versatile  and  easier  to  use  if  you  are  primarily 
interested  in  only  50-Ohm  load  adjustments.  Switch  posi- 
tions are:  1—off  (bypass);  2  — test  (calibrate);  3  — on 
(operate). 


tablished  with  just  a 
50'Ohm  resistor  as  a  load) 
will  indicate  capacitive  re- 
actance while  the  other 
side  will  indicate  inductive 
reactance. 

Using  various  value  ca- 
pacitors and  calculating  X^ 
for  each  value  capacitor 
[using  the  frequency  the  re- 
ceiver is  tuned  to)  cali- 
brates the  Xq  side.  You 
could  calibrate  the  Xl  side 
using  various  value  induc- 
tors but  it  is  generally  ac- 
curate enough  to  just  mark 
the  Xl  side  as  a  mirror  im- 
age of  the  Xq  side. 

Following  the  above  pro- 
cedure, you  can  develop  a 
nicely  calibrated  test  instru- 
ment to  measure  complex 
impedances.  I  have  had 
such  an  instrument  in  use 
for  several  years  with  very 
good    results.    However, 


most  amateurs  really  don't 
measure  complex  imped- 
ances very  often. 

The  main  advantage  to  a 
noise  bridge  for  most  am- 
ateurs is  that  it  allows  the 
leisurely  setting  of  antenna 
tuners  or  other  matching 
devices  to  provide  a 
50-Ohm  load  to  a  trans- 
ceiver. In  such  cases,  by 
adding  an  extra  switch  and 
resistor  to  the  basic  noise 
bridge  one  can  develop  a 
simple,  self-calibrating 
noise  bridge.  The  switching 
arrangement  shown  in  Fig.  3 
allows  the  noise  bridge  to 
be  bypassed  (with  the  bat- 
tery switched  off),  switched 
to  a  50-Ohm  "calibrate''  po- 
sition, or  switched  into  op- 
eration. 

I  assembled  my  50-Ohm 
noise  bridge  in  a 
4"  X  2'' X 1-1/2"   enclosure. 
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You  may  be  losing  up  to  half  the  available 
output  from  your  vertical  gain  antenna 
because  of  RF  spillover.  The  amazing 
AEA  tsopole  with  unique  decoupling 
design,  virtually  eliminates  RF  spillover 
and  can  help  you  multiply  your  power 
in  all  directions  on  the  horizon  relative 
to  an  ideal  half-wave  dipole,  or  end-fed 
non-decoupled  "gain"  antennas. 
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ISOPOLE  450  NOW  AVAILABLE 

Brings  you  the 
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The  PC  board  is  just  held  in 
place  by  stiff  wiring  to  the 
side-mounted  variable  ca- 
pacitor and  potentiometer. 
The  battery  is  held  in  place 
by  back-to-back  adhesive 
tape,  although  a  proper 
holder  is  recommended. 
The  3P3T  switch  is  at  the 
top  of  the  enclosure  be- 
tween the  two  coaxial  con- 
nectors. 

Rather  than  using  two 
SO'239  female  connectors, 
one  connector  was  made 
from  a  UHF-type  male  con- 
nector. So,  this  arrange- 
ment saves  having  to  use  an 
adapter  when  inserting  the 
bridge. 

The  male  connector  is 
mounted  by  means  of  a 
reducing  adapter  (for  either 
RG-58  or  RG-59)  which  fits 
the  UHF  male  connector.  A 
lock  washer  is  threaded  on 
the  adapter  which  is  too 
small  to  pass  over  the  end 
flange  of  the  adapter.  The 
hole  in  the  enclosure  is 
made  just  large  enough  to 


pass  the  threaded  diameter 
of  the  adapter.  With  the 
adapter  inserted  from  the 
inside  of  the  enclosure,  the 
male  connector  is  screwed 
on  to  it  from  the  outside. 

In  operation,  the  noise 
bridge  is  first  calibrated  by 
switching  to  the  50-Ohm 
"test"  (calibrate)  position 
and  adjusting  the  side  con- 
trols (which  are  unmarked) 
for  a  noise  nulL  Then  you 
can  switch  to  the  "on"  (op- 
erate) position  for  hours  of 
leisurely  testing  (well,  at 
least  up  to  7  or  8  before  the 
battery  will  give  up). 

The  side  controls  are,  of 
course,  not  touched,  and 
whatever  device  is  being 
tested  or  adjusted  is  varied 
until  the  same  noise  null  is 
obtained  as  with  the 
50-Ohm  calibrating  resistor.. 
The  "off"  — or  bypass  — po- 
sition i§  useful  when  you 
want  to  apply  power  to 
check  that  a  50-Ohm  load 
has  indeed  been  achieved 
for  a  transceiver  ■ 
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Organin^e  your  shack  with  a 

CLUTTERFREE  MODULAR 
CONSOLE  $203.35 

•  Large,  42"  H  x  57"  W  x  29"D 

•  Strong  groove-construction 

•  Mar-resistant  wood  grain  finish 

•  Options,  drawers  &  face  plate 

•  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P.O.  Box  5103  Tacoma,  WA  98405 
(206)759-1611      i^e& 
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The  CTSIOO 
Communications:  Terminal 


HAL  COMMUNICATIONS  CORP 


NEW  PRODUCTS 


DATE:    t-Zb-8t  SCALE^    H^ 


DRN  BY:    C*wh 
APP  BY:    TTT 


No:   61Z5\ 


pWotno 


O^  ^ 
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SPECIFICATIONS: 


*  Two  c&biners  -  basic  CT2100  plus  separate  Ki2lOO  keyboard, 

*  RTTY  and  Morse  demodulaiors  and  video  cirduits  included  tn  CT2100. 

*  Small  keyboard  %\z^:  conneeta  with  one  *^coil-cofd"  fof  popular 
'Map  operation". 

*  Streamlined  CTSIOO  cabtnfll  t»  attfaoilve  and  sfnall  >  may  also  be  rack 
mounted. 

*  Satin  finish  black  vinyl  Front  penef  with  mu  Iff  col  or  graphics. 

*  26  controt  switchts:  red  for  "primary'*  and  blue  fof  'secondary"  controls, 
'  16  reef  penel  connectors  -  standard  phono  conneclors. 

"  Onscmen  tuning  indicator.  LED  indicators,  and  external  scope 
conn»et(ons. 

■  LEO  tndicatofs  for  marti.  «pace,  cw  tune,  BTTY  lyn«,  audio  overload. 

and  KOS. 
'  CT21Q0  demodulates,  decodes,  and  displeys  received  Morse  and 

Baudot  or  ASCII  fiTTY. 

*  C721Q0  with  KB210C  trenimlti  and  receives  Morse,  Baudot,  or  ASCII. 

*  Morse  receive  circuit  tracjit  speed  end  minor  frequency  variations; 
S  to  too  wpm. 

*  Morse  Irensmil  5  to  100  wpm:  key  negetiv«  or  positive  key  lines. 

*  Baudot  Of  ASCII  data  rates  ol  41,  SO.  S7.  74,  100,  110,  150,  300.  §00  or 
1200  baud 

*  Internal  RTTY  demodulatof  for  both  "high"  and  "low"  RTTY  tones  plus 
two  sets  of  modem  tones  (tO70/i270  Hz  or  1200I22OO  H2),  Narrow  shift 
CW  ID  included, 

*  All  three  RTTY  shitie  (170/425/050  Hi)  for  both  "high"  end  "lt>w"  tones. 


*  Input/output  connections  for  eudlo.  tape  recorder,  RTTY  loop,  or  RTTY 
RS232  dale. 

*  RTTY  mark -hold  autostart,  normal/reverse,  full  or  half  duple  jt,  KOS 
transmit  control. 

*  Large  character  (36  per  line)  or  standard  display  (72  characlers  per  line). 

*  White  characters  on  black  screen  or  reverse  video, 

*  Two  pages  of  receive  display, 

*  Split  screen  for  transmit  buffer    pretype  WHILE  feceivin^. 
■  Two  user-programmable  ^2  character  HERE  IS  messages. 

*  Eight  nonvolatile    2S0  cherader  EPROM  stored  brag  tape  and 
HERE  IS  messsges. 

*  Serral  printer  output  prints  atl  received  text  Morse,  Baudot,  or  ASCII. 

*  BuWUn  120/220  50/60  Hi  power  supply. 

'  Receive  only  users  need  only  the  CT2100  -  add  the  K&210O  for 
transmitting  later. 


LOW  COST? 

CT2100  Receive  Only  Communications  Terminal 
KB2 100 Transmit  Option  Keyboard 
E5M914fTR930  TV  Monitor  -  9" 


SB45,00 

SI  75.00 
SI  60,00 


HAL   COMMUNICATIONS  CORP. 

Box  ibS  I-- 345 

Urbtina.  HlmoisbTBOl 
2^7  M.-y^Ml 


Phii  Sslas  ADSX 
707  Aiiburn  Drive 
Richafdion  TX  750B7 


IC-2A  Accessories  the  Cheap  Way 

build  'em  yourself  and  save! 


The  I  com  IC-2A  has  been 
on  the  market  only  a 
short  period  of  time,  yet  it  is 
already  starting  to  look  like 
it  is  going  to  be  one  of  the 
most  popular  handie-talkies 
to  hit  the  market.  This  arti- 
cle details  a  few  easily  built 
or    acquired    accessories 


which  will  further  enhance 
the  flexibility  of  this  fine  rig. 

Remote  Microphone 

For  mobile  and  belt-car- 
rying use,  an  external 
microphone  is  a  real  nicety. 
You  can  easily  fabricate  a 
lightweight    microphone 
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Fig.  1.  PTT  microphone  details. 
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Fig,  2.  Walt  charger  trickle  adapter. 


with  push-to-taik  that  fits 
the  hand  perfectly.  First,  ac- 
cumulate the  following 
parts: 

•  A  single- conduct  or 
shielded  guitar  cord,  coiled, 
available  from  Radio  Shack 
(RS  42^978),  which  sells  for 
$5.  There's  easily  enough 
cord  for  two  microphones, 
so  split  this  with  a  friend. 

•  An  electret  condenser 
microphone  element  avail- 
able from  either  Radio 
Shack  ($3  00)  or  Bullet  Elec- 
tronics ($2.00). 

•  An  SPST  momentary  con- 
tact miniature  push-button 
switch.  Radio  Shack  sells  5 
for  $2,50. 

•  A  24k-Ohm  'A  -Watt  resis- 
tor. 

•  A  Polaroid  ^TrintCoater" 
case  This  is  the  small 
plastic  case  that  the  print* 
coating  applicator  supplied 
with  Polaroid  film  comes  in. 

First,  clean  out  the  Print 
Coater  case  with  soap  and 
water.  You  can  throw  away 
the  cap,  as  this  won't  be 
used.  Now,  punch  a  hole  in 


the  bottom  of  the  case  to 
take  the  coil  cord,  and  cut  a 
slot  in  the  side  of  the  case 
one  inch  long  which  has  a 
width  equal  to  the  diameter 
of  the  shank  of  the  push- 
button switch  you  are  us- 
ing. Don't  mount  the  switch 
at  this  time.  Pull  one  end  of 
the  coil  cord  through  the 
Print  Coater  case  and  wire 
the  coil  cord,  switch,  resis- 
tor; and  microphone  ele- 
ment as  shown  in  Fig.  1. 

Note  that  only  the  power 
and  shield  connections  to 
the  microphone  element 
are  used.  The  audio  output 
center  conductor  is  taped 
up  and  not  connected  to 
anything.  The  audio  feeds 
into  the  IC-2A  through  the 
power  tine  of  the  condenser 
element. 

With  everything  wired 
up,  slide  the  push-button 
switch  down  the  slot  and  fix 
in  place  with  its  locknut. 
Push  the  microphone  ele* 
ment  into  the  end  of  the 
case  and  secure  in  place 
With    Silastic    compound 
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[available  at  any  hardware 
or  drug  store).  Also,  fill  tn 
any  extra  gap  in  the  case 
with  the  Silastic  compound. 

Finally,  mount  the  sub- 
miniature  microphone  con- 
nector supplied  with  the  IC- 
2 A  on  the  free  end  of  the 
guitar  cable.  Voila!  You 
now  have  a  great  remote 
microphone.  Pushing  the 
PIT  switch  both  completes 
the  microphone  circuit  and 
causes  the  IG2A  to  switch 
to  transmit.  This  is  accom- 
plished by  a  clever  bias  cir- 
cuit within  the  IC-2A  which 
permits  a  remote  micro- 
phone with  push-tchtalk  us- 
ing just  a  center  conductor 
and  ground  This  remote 
microphone  sure  makes 
mobile  operation  easier 
and  the  price  is  right! 

Trickle  Charger 

The    wall    charger    that 
comes    with    your    IC-2A 
charges  the  batteries  at  a 
50-m  ill  lamp/ hour   rate. 
However,    like    any    nicad 
battery,    battery    damage 
can  occur  if  you  overcharge 
the  batteries.  The   recom* 
mended  charge  time  is  16 
hours  for  a  completely  dis- 
charged  battery.  It  is  also 
recommended  that  you  dis- 
charge the  batteries  com- 
pletely   each    time    since 
nicads  can  develop  a  mem- 
ory based  on  less  than  full 
discharges.    Since    minor 
things  like  work  and  sleep 
sometimes  keep  me  from 
being  around  at  the  end  of  a 
16-hour  period,  1  felt  that  it 
would  be  beneficial  to  be 
able   to  trickle-charge   the 
batteries    during    these 
times.    Since   trickle-charg- 
ing will  not  harm  a  nicad, 
you  can  leave  an  extra  bat- 
tery   pack    on    a   constant 
trickle-charge  to  ensure  a 
fully-charged  battery  pack 
when  you  need  it.  The  rec- 
ommended  trickle-charg- 
ing   rate    is   approximately 
one  percent  of  the  battery 
Ampere-hour  capacity.  For 
the  standard  250  mAh  I02A 
nicad  pack,  this  will  be  2.5 
milliamps.  Your  IC-2A  wall 
charger  can  be  converted 


to  a  switchable  trickle/nor- 
mal charger  for  less  than 
one  dollar.  You  will  need 
the  following:  one  510-Ohm 
V4-  or  Vi-Watt  resistor,  a 
miniature  SPST  slide  switch 
(Radio  Shack  sells  two  for 
79  cents),  and  a  Polaroid 
Print  Coater  case  (remem- 
ber this?). 

First,  wash  out  the  Print 
Coater  case  with  soap  and 
water.  Next,  cut  a  cross  in 
the  bottom  of  the  case  and 
push    through    the    wall 
charger    connecter.    Pull 
about  a  foot  or  so  of  cord 
through    the    case     Now 
notch  the  case  cap  so  as  to 
pass  the  cord.  The  mount- 
ing holes  for  the  miniature 
slide  switch  are  now  cut  in 
the  side  of  the  Print  Coater 
case.  The  switch  will  mount 
from  the  inside  of  the  case, 
but  don't  mount  it  yet.  First 
cut  one  of  the  wires  of  the 
charging  cable,   Now  wire 
the  510-Ohm  resistor,  SPST 
switch,  and  charging  cable 
as  shown  in  Fig.  2.  Slide  the 
SPST  switch  into  the  Print 
Coater  case  and  snap  the 
case  cap  in  place.  The  SPST 
switch  now  either  shorts  out 
the    510-Ohm    resistor    for 
normal  charging  or  permits 
the  51 0-Ohm  resistor  to  stay 
in  the  line  for  a  3-milliamp 
trickle-charge  rate.  The  LED 
charging    indicator    in    the 
250-mAh  battery  pack  will 
not  tight  with  the  3*milli- 
amp  trickle-charge  rate,  so  I 
use  the  status  of  this  indica- 
tor to  tell  me  if  the  charge 
switch  is  set  to  the  normal 
or  trickle  state.  1  think  that 
you  will  find  this  to  be  a 
very  worthwhile  modifica- 
tion  to   the   wall    charger. 
The  total  time  required  for 
this    modification    is    less 
than  Vz  hour 

12  V  dc  Power  Cord 

An  inexpensive  12  V  dc 
charging  cord  which  in- 
cludes a  cigarette  lighter 
plug  on  one  end  and  the 
same  plug  which  mates 
with  the  IC-2A  battery  pack 
on  the  other  end  is  avail- 
able from  Radio  Shack.  It  is 
an  RS  270-1 533  and  sells  for 


WORK  THE  U.H.F.  BANDS 

Add  a  iransvertcT  or  converter  lo  your  existing  [Otn,  6ni  or  2m  equipments. 
Choose  from  the  brgest  sdection  of  moduSes  avaiiable  for  DX»  OSCAR. 
EN!  E   ATV 

TRANSVERTERS  ^^^T  5(M44  $269.95 

MMT  144-28  S254.95 

MMT  432-28  (S)  S349.95 
MMT4J9-ATV  S3  79. 95 
MMT  1296-144  $455.95 
^^^^        OTHER  MODELS  AVAILABLE 

CONVERTERS 

Choose  from  many  models  lo  suit  your  needs. 
Examplsi  MMC  432-28.  MMC  426/439— ATV 

MMK  129eHl44,  MMC  1280— ATV 
Write  for  details  and  available  options. 

HLTOIS 

Prevent  OSCAR  8  Mode  J  desense 
Use  MMF2O0-7  S42.95 
Stop  rtjoeiver  IMD  birdies 
Use  PSF432  S59.95 

ANTENNAS 

420-450  MHz  J-beams 

48  eL  15.7dBdS75.75 

88  eL  )8JdBdS]0SJ0 

1250  1300  MHz  loop  yagi  1296-LY  S49.75 

Send  36C  stamps  For  full  details  of  ail  oyr  VHF/UHF  items. 

Pre-selector  riltcrs  Transveriers  ^^ 

Low-pass  fiUers  Converters  ^^ViSA 

Varaclor  iripters        ^  Antennas 

Pre^amplificfs  V  cry.ial  Filters 

Speclrum  Infernatiotml^  lnc« 
Post  Orrkc  Box  1084S 
Concfprd,  Mass,  01742  USA 


TO/MBM  48 


(^436 


$2.99.  A  useful  addition  to 
this  cord  is  the  trickle/nor- 
mal switch  modification 
just  described.  This  permits 
you  to  keep  a  battery  pack 
trickle-charging  in  the  car 
all  the  time. 

K-Mart  Karrying  Kase 

Finally,  I  found  an  Insta- 
matic  camera  carrying  case 
at  K-Mart  which  fits  the  lO 
2A  almost  perfectly.  The 
only  size  problem  had  to  do 
with  the  camera  case  being 
three-fourths  of  an  inch  too 
long.  1  compensated  for  this 
with  a  Vi-inch  wood  spacer 
The  beauty  of  this  is  that 
the  IC-BP4  450-mAh  battery 
pack  will  extend  the  length 
of  the  IC-2A  by  exactly  V*" 
permitting  this  case  to  be 
used  with  either  battery 
pack.  A  little  care  with  an 
X-acto®  knife  over  a  peri- 
od of  about  one  hour  will 
leave  you  with  a  very  pro- 
fessional looking  case  com- 
plete With  all  cutouts.  In  ad- 


dition, I  also  sewed  a  cou- 
ple of  leather  loops  to  the 
side  of  the  case  to  hold 
both  the  flex  antenna  and  a 
collapsible  19-inch  antenna 
purchased  separately.  The 
PTT  switch  is  easily  pressed 
by  squeezing  the  case.  Inci- 
dentally, the  price  of  this 
case  was  $3.67  [ 

I've  described  several  in- 
expensive accessories  for 
the  IC-2A.  1  am  sure  that 
you  can  continue  along  this 
line  with  others.  For  exam- 
ple, a  real  speaker/mfke 
complete  with  touch- 
toneT^^  pad  built  into  an 
old  CB  microphone  is  in 
the  planning  stages.  Tm 
also  working  on  an  inex- 
pensive    remote    speaker/ 

amplifier  box  for  mobile 
operation.  HI  have  more  on 

these  at  a  later  date.  I  think 
that  you  will  find  that  with 
a  little  work,  you  can  easily 
build  many  of  the  desired 
accessories  for  your 
IC-2A.H 


t^See  UsTQf  Attvernsers  on  page  774 
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2300 


MHz 


NEW 
LOW 

PRICE 


READY  TO  INSTALL.  .89.95 

CONVERTER   KIT 29.95 

NEC  NE02137 TRANSISTOR.  . .  .3for.  .  .  .7.95 

CONVERTER  KIT  ASSEMBLED 38.95 

POWER  SUPPLY  ASSEMBLED 19.95 

CIGAR  ANTENNA 19.95 

HOUSING,  MTG  BRKT,  50  COAX 19.95 

TERMS:  CHECK,  VISA,  MASTER  CARD 

IN  STOCK  -  READY  TO  SHIP 

2012  15th  Av.  •  Ft.  Worth,  Tx.  76102 

81 7-332-2994 


AUGUST  SALE 

0OMUS  2%  discount  tor  prepaid  ordan 
i'"^*ih(«'r'5  check  or  rtione^f  ofdtft} 


rOVX.         1-800-336  4799 

FREE         ORDERS  ONLY 
HOURS    M-F  1  1-8.  SAT  9-3  EOT 
CLOSED  TUESDAYS 


Mi=J  PaOOUCTS  COMPLETE  LINE  IN  STOCK 

969  cstevtr  3KW  Tuner  244.96 

962  T  5KW  Tuner  mtr/switch 
949fi  300  watt  deluxe  tuner 
941  C  300  wan  {un^r  mwirnh/rntr. 
940  300  vwait  tuner  swllch/mir 
484  Gr^indmaster  mortifjry  keyer  12  msg 
4fl2  4  insg  Memorv  kinder 
422  PdC«setter  f^eyer  vy/BerkCher  SY1 
4  to  Prolessor  IVki-rw  keyei 
4011  Delude  Cev«t  Mrith  «-p««{|  mtr 
40G  Dvluje  t^evA     ^ 
7528  Oual  tu^maWe  frhftt 
102  24 -(Murdoch 
260,^262  Dry  Oummv  Loads 
250  2KW  PEP  DuinmY  Load     . 
S30  SWR/WaTi  Merer  +-  orpe  sensor 
B?S  Dual  SWR/WsfT  Mrtpr  +  ore  ^en%w 


174  95 

122  00 
78  42 
69  70 

121  72 
87  96 
87  1& 

113  SS 
69.69 
58  95 
76  42 
3095 
23  50/43  55 

5095 

TOias 


!Tsir 


BENCHER  PADOLES6l-u;k/CtiromB 

ASTRON  POWER  SUPPLIES  pSB  VDCJ 
RS7A  &  amps  conrmuout.  7  amp  1CS 
RS12A  9  amps  continuous.  12  amps  JCS 
RS20A  16  amp&  ceintinuous.  20  ami*  ICS 
F1S2DM  tame  as  RS20A  4-  meiers 
fl  S3  6  A  25  smpi  tonlinuous,  35  amp^  ICS 
RS35M  sifiie  as  RS30A  +  mixers. 

TELEX  HEADSETS-HEADPHONES 
CI  210.  CI  320  Headphones  ,    ... 
PROCOM  200  HeacitaL/du^  In^  MIC 
PRO  COM  300  llMi  Heads«t/duaf  )mp 

B  &  W  37D'1  5  Allband  d^pole 

VoCom  Antenna 9i/2m  Amps 
5/8  wflve  2m  hand  hold  Am.  .     . 
2  watrs  m,  25  watis  put  2m  Amp 
200  mw  in.  25  waits  aui  2m  Atnp 
2  watti  tn.  50  waits  out  2  m  Amp 

iilRAGE  AMPS  h  WATT  METERS 
MP-1   HF  SWR  W3ti  Meter 
MP-2VHF  SWH.'W*r(  M*im 
B23  2  in.  30  oat.  All  Mode 
&10i  TO  m.  80  QUI.  All  Model  Pre  Amp 
BlOeO  to  ta  160  out    All  Mod*.  Pre  Amp 

KENWOOD.  iCOM.  VAESU.  TEN  TEC.  AZDEN 
Call  f&r  quotes 


35.9D/43  75 


4S.eO 

66  35 

a?  20 

105  50 

131  95 

149  95 

22  95  32  95 

77  50 

69  95 

123  45 

.    18.95 

69.95 

.    8295 

108  95 


101  95 
101  95 
76  95 
I5t  95 
235  95 
SAiMTEC 


2410  Dr«K«l  Street 

Woodbndga.  V A  22192 

InPormaiian  (703^  643- 1063         Orders  1-800- 336-4799 


HV^GAIN  ANTENNAS 

TH6DXX  Tfibartd  B^am 

TH3MK3  3^Eleme4>l  Be^m 

TH3JR  3-£Jprncnt  Trrband 

T8AS/T/W9  10-80  Vertical 

14AVQ/W9  10-40  Verncfll 
CUSNCRAFT  ANTENNAS 

A4  Me*   TnbHiid  Beijm  10-15  20m 

A3  Hew  THlitind  Beaim  I0'15-20m 

AV3  New  1 0  1  5-20 m  Vertical 

AV5  New  10  80m  VeriicAl 

ARX  2B  Npw  Ringo  RantgiBr  2m 

A32'19  2m     Boomt^r     DX  B^^m 

220fi  220  MHf    Soarner 

214B  Jr    Bcinmei  144-146  MH; 

214FB  Jr    BoomBf  144  5  I4g  UHi 

AI47-1T   n -Element  2rT> 
MIIVIOUAD  HQ-1 
ALLIAWCe  H073  Rotor 
CDE  HAM  IV  ROTOB 
CABLE  RGS/U  Foam  95%  Shuild 
8  w\f^  Botfir  2  #  1  e,  6  «  22 
BUTTERNUT  HF-6V-llt  lO-BOm  Vortical 
KLM  ANTENNAS 

160V  160  Mt'ie*  Verncat 

ICT34A  A-Ele-ment  Tfip^nd  B<?iiFn 

KT34XA  6 -Element  Tribacit}  Sesm 

144  1 4ft  T31B  2m  13  Eleme^m  wit*i  paiun 

144-149  T6C2m  t6-Et**m*fnt  for  osc^jt 

420-450  1 4  420-450  MM/  1 4- EFemenI  Beam 

420-450  1  9C  420-450  MH/  I  BElemfit^t  osc;rtf 

432  16LBl6*Ttflm.430-434  MHj- bettm/hitl«irT 
HUSTLER  &B1V  lO-BOm  VnrHr;al 
^BlV  10-40m  Vyrtieaf 
3TaA  lN]h)w  10 
HF  Mobile  Resonators 
10  3Jid  15  merer 
20  meteri 
40  metflts 
75  n^eter-s 
Avanti  AP  1S1.3G  2  m  en  ^^%  ^nt 

—  CALL  FOR  QUOTAS  — 

Send  stamp  f&r  a  fiver  Tfirms  Prices  do  not  include 
shipping.  VISA  and  M&sler  Charge  ^ccepii^d.  2%  dis- 
coiifiT  for  pr*jpaid  orders  {cashiers  check  or  money 

prd&r)  COO  tee  $2.00  per  order  Pnces  subiect  la 
ehangt!  without  notice  or  obhgatdon 


15«2Gm  Bfiam 

Standard 

7  25 
9  95 

11  95 

12  95 


23S95 

138  ai^ 
82  95 

50  ?7 

206.95 

169  95 
41.50 
89  75 
34  00 
75.95 
&8  95 
62  10 
62  10 
34.50 

129  95 
91  9& 

T78  20 

25C:ll 

17c/ii 
8A95 

84  95 

320  75 
469  SO  I 
7795 

93  55 
37  54 
5S70 

60  ^11 
87  50 
6950 
Tfil  9& 
Stjp^ 
^Z50 
1495 

leSiO 

26  95 
26  95 


WmPAY 

FULL  PRICE  FOR 
AN  80-10  METER 
VERTICAL 


ifyou  can  use  only  M3 
of  it  on  1 07 

oronfy  1/2of  iton207 

or  only  3/4  of  it  on  40? 


Only  Buicernux's  new 
HF5V-lfl  lets  you  use  the 
entire  26-foof  radiator  on 
80.  40.  20  and  10  meters 
(plus  a  full  unloaded  quar- 
ter-wavelength on  15]  for 
higher  radration  resistance, 
bener  efficiency  ano  greater 
VSWR  bandwidth  than 
conventional  mulD-trap  de 
sjgns  of  comparable  size. 
The  HFSV-III  uses  only  two 
high-Q  L-C  circuits  (not 
traps!)  and  one  practically 
lossless  ime^i  decoup/er  for 
completely  automatic  Bn6 
low  VSU/R  resonance  (typr- 
cairy  below  L5:l)  on  80 
through  10  meters,  rnc^u- 
srve.  For  further  (nforma- 
tion.  including  complete 
specifications  on  the  HFSV- 
JJJ  and  other  Butternut  sn- 
tenna  products,  ask  for  our 
latest  free  catalog.  If  you  ve 
already  "gone  vertfca/."  ask 
for  one  anyway,  There's  a 
lot  of  rnformation  about 
vertical  antennas  in  gener- 
al, ground  and  radial  sys- 
tems, plus  helpful  tips  on  in- 
stallrng  verticals  on  roof- 
tops, on  mobile  homes,  ^ic. 


BUTTERNUT 


P.O.  Box  #141t 

San  Marcos,  Texas  78666 

Phone:(512)396-4111 
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RTTY  READER— NEW  LOW  PRICES! 

Decodes  RTTY  signals  directfy  from  your  re- 
ceiver's loudspeaker.  *  Ideal  forSWL^i  novfces  & 
seasoned  amateurs.  *  Completely  solid  state  and 
self-contained.  Compact  sJ^e  fits  almost  anywhere. 
No  CRT  or  demodulator  required  .  .  .  Nothing 
extra  to  buy!  *  Built-in  active  mark  &  space 
filters  with  tuning  LEDs  for  170,  425  &  850  Hz 
FSK.  *  Copies  eO,  67,  75,  &  100  WPM  Baudot  & 
100  WPM  ASCIL  *  NOW  you  can  tune  in  RTTY 
signals  from  amateurs,  news  sources  &  weather 
bulletins.  The  RTTY  READER  converts  RTTY 
signals  Into  alphanumeric  symbols  on  an  eight-character  moving  LED  readout.  Write 
for  details  or  order  factory  direct, 

RTTY   READER   KIT,  model   RRK $169.95 

RTTY  READER  Wired  and  tested,  model  RRF .$249.95 

Send   check   or   money  order.  Use  your  VISA  or  MasterCard,  Add  $5.00  shipping  and 
handling  for  continental   U.S.   Wisconsin   residents  add   4%  Wisconsin  State  Sales  Tax. 

Corporotion    ^SO  Telephone:  i4l4f  241-8144 
Post  Office  Box  513G,  Thiensville,  Wisconsin  53092 


Handful 
of 

POWER 

Give  four  law-power  2'mEter  rig  real  punch  by  ^.2  ar  2  watt  nominal  dnve  (specify) 

delivering  3  potent  25-W3tt  signal  with  only  two  •  2  watt  model  delivers  15-20  watts  with  onfy 
watts  of  dfi^^e  (also  avarlable  set  up  for  200  mill i-  ^"«  '^att  of  drive 

watts  drive).    Compact  and  convenient  to  mount,  •  1°  MHz  bandwidth  for  CAP  or  MARS 

u  rv     ^    t«  J  ■  nr'^^Ei       ^    ■  <  ■.    .  ^  me«ts  til  Applicabls  FCC  specmcafions 

VoCom  s  Model  2C025  is  ideal  for  car.  boat  or  ^  ^g^  ^^  ^^^^  ^^^^,  ^^^^,^^  ,,„^ 

anywhere  you  ve  got  a  12  VDC  source    At  only  ,c.2A  or  Yaesu  FT-207R  on  thefr  banery-sa-ing 

S 84.95  I S 99. 9 5  for  200  mW  drive),  it's  the  low-power  mode 

perfect  companion  for  your  Df3ke,£ncomm.  Henry.       •  Only  $84.9S  ($99.95  for  200  mW  drive) 

Icom.    Kenwood.    Motorola.    Standard.    Wilson. 

YaesL;  or  other  2-meter  FM  portable! 

Even  More 

POWER 

Give  your  2'meter  hand-held  50  watts  of  pun^h 
with  the  Model  2C060,  or  100  watts  with  the 
Model  2C100  amplifiers  Oruse  the  Model  2C1  00 
with  your  25-w3tt  output  2-meter  rig,  by  plugging 
in  rhe  approprrate  drive-programming  module. 

Compact  and  reliable,  all  VoCom  power  amplifiers 
feature  front-panel  on-off  switching  for  conven- 
ient shut  down  when  they  Ve  not  needed  for  short 
hauls,  plus  an  LED  status  rndicator. 

See  your  dealer  or  contact  VaCom  today  for  a 
copy  of  our  detailed  four-page  catalog. 

ANTENNAS  for  2-meter  Hand-Helds 

%-Wave  Gain  Antenna  NEW!  Short,  Compact 

"UGLY  DUCKLING  " 

Only  4 '/e"  short,  yet  performs  like  a  "full 
size"  ducky  Availably.  fpT  fUher  BNC 
or  threaded  mounts. 


Provides  nearly  ID-dB  gain  over  a 
rubber  ducky  when  extended  to  its  fuU 
47",  yet  telescopes  to  only  8'*  for  listen- 
ing or  carrying.  Works  with  any  BNC 
equipped  radio...  Only  $24.95 


Only  $14.95  (BNC).  $12.95  (threaded) 

Available  now  from  your  local  amateur  radio  dealer  or  order  direct: 


VoCom 


t-'90 


65  East  Palatine  Hosd,  Suite  111,  Prmpact  Kaights,  IL  60070 


PRODUCTS  CORPORATION 


(312)  459-3680 


INTRODUCING  THE 

CES  500SA 

SIMPLEX 

AUTOPATCH 

The  First  Affordable 
Private  Phone  Patch 


kt  ifescriiietf  lit  73  Magazine,  6/Bt, 


Now,  for  the  first  time!  Every  amsteur 
operator  can  enjoy  the  un parallelled  freedom 
of  a  private  phone  patch  In  an  economical 
package. 

The  (Jramatfc  new  CES  500SA  Autopatch  is  alt 
the  equipment  you  need  to  patch  an  FM  base 
station  to  your  home  or  other  telephone  line, 
without  ejcpensfve  repeaters,  cavities,  or  other 
equipment.  Connections  with  any  standanj 
FM  base  station  are  rapid  and  simple. 

Bypass  the  congestion  and  expense  of  shared 
repeaters  —  breakthrough  to  greater  privacy 
and  convenience  with  the  new  CES  500SA 
Autopatch. 


COHERENCE  fN 
COMMyNICATtONS  TECHNOLOGY 


CES 

COMMUNICATIONS  ELECTRONICS 
SPECIALTIES,  Inc. 

P.O.  Box  507 

Winter  Park.  Florida  32790 

Telephone:  (305)645-0474 


i^See  Li^t  of  Advertisers  on  psge  T 14 
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Louis  Berman  K6BW 
1020  LagLrnd  Avenue 
Burrmgame  CA  94010 


Solar-Powered  Alignment  Tool 

using  Old  Sol  to  find  true  North 


TWO  common  methods 
of  calibrating  the  direc- 
tion of  a  beam  antenna  with 
respect  to  true  north  (or 
south]  are:  to  aMgn  the 
boom  in  the  direction  of  the 
polestar,  or  to  apply  the 
variation  correction  to  the 
magnetic  north  (or  south] 
reading  of  a  compass.  Un- 
fortunately, there  is  no  ac- 
commodating star  at  the 
south  celestial  pole  for 
observers  in  the  Southern 
Hemisphere.  The  variation 
correction  depends  upon 
one's  latitude  and  longi- 
tude. 

The  method  I  shall  de^ 
scribe  hefe  is  simpler;  it  is 
based  upon  the  sun's  merid- 
ian passage  at  any  locality 
in  the  world.  All  one  needs 
to  know  is  one's  approxi- 
mate longitude  obtained 
from  a  world  map  and  the 
local  mean  time  (LMT)  of 
the  sun's  meridian  transit 
At  this  moment  the  sun  is 
at  its  maximum  altitude 
and  is  on  a  north-south  fine. 
Table  1  lists  the  LMT  of  the 
sun's  meridian  passage  on 
the  first,  tenth,  and  twenti- 
eth of  each  month.  These 
values  do  not  vary  by  more 
than  about  one  minute 
from  year  to  year. 


Since  our  clocks  are 
based  on  standard  or  zone 
time  and  not  on  local  time, 
it  is  necessary  to  apply  a 
longitude  correction,  con- 
verted to  time  units.  Table  2 
allows  this,  to  the  nearest 
standard  meridian.  The 
standard  meridians  theoret- 
ically are  spaced  15*^  apart 
to  the  east  or  west  of  the 
Greenwich  prime  meridian. 
If  the  station  longitude  is 
east  of  the  standard  meridi- 
an, subtract  the  difference 
in  longitude  in  time  units 
between  your  station  and 
the  nearest  standard  merid- 
ian from  the  LMT;  if  the  sta- 
tion longitude  is  west  of  the 
standard  meridian,  add  the 
longitude  difference  in  time 
units  to  the  LMT,  Thus, 
standard  or  zone  time  = 
LMT  plus  or  minus  the  dif- 
ference. Because  the  time 
zones  have  ragged  bounda- 
ries, it  may  be  necessary  to 
add  or  subtract  one  hour, 
and,  in  some  instances,  one- 
haif  hour,  as  the  custom 
dictates. 

To  demonstrate  the  sim- 
plicity of  the  solar  method, 
two  examples  are  chosen. 

(1)  What  is  the  standard 
time  of  meridian  passage 
of  the  sun  at  longitude  114^ 


20'  W  on  October  15?  From 
Table  1  we  interpolate  a 
value  of  1145  LMT.  The 
nearest  standard  meridian 
is  120°  W.  The  difference  in 
longitude  between  the  sta- 
tion and  the  nearest  stan- 
dard meridian  is  5*^  40'. 
From  Table  2,  this  amounts 
to  23  minutes.  Since  the  sta- 
tion is  east  of  the  standard 
meridian,  the  Pacific  stan- 
dard time  of  the  surfs  me- 
ridian passage  is  1145  — 
0023  =  1122  PST, 

(2)  What  is  the  standard 
time  of  meridian  passage 
of  the  sun  at  longitude  25*^ 
40'  E  on  March  25?  From 
Tablet,  LMT  =  1205.  The 
difference  in  longitude  be- 
tween the  station  and  the 
nearest  standard  meridian 
of  30°  E  is  4°  20',  which 
from  Table  2  is  equivalent 
to  1 7  minutes.  Since  the  sta- 
tion is  west  of  the  standard 
meridian,  the  standard 
time  of  the  sun's  meridian 
passage  is  1205  +  0017  — 
1222. 

At  the  standard  time  the 
sun  is  on  the  meridian,  that 
is,  due  north  or  south,  de- 
pending on  your  latitude, 
line  up  the  antenna  boom 
with  the  sun  or  parallel  to 


Date 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

1 

1202 

1213 

1211 

1203 

1156 

1157 

1203 

1205 

1159 

1149 

1143 

1148 

10 

1207 

1213 

1209 

1200 

1155 

1159 

1204 

1204 

1156 

1146 

1143 

1152 

20 

1210 

1213 

1207 

1158 

1156 

1201 

1205 

1202 

1153 

1144 

1145 

1157 

any  shadow  cast  by  a  verti- 
cal structure  (pole,  tower, 
etc.).  An  error  of  4  minutes 
in  time  amounts  to  a 
change  in  the  direction  of 
the  sun  of  only  1*^.  Set  the 
direction  indicator  of  your 
rotator  to  0°.  Make  certain 
that  the  radiating  element 
of  the  antenna  is  on  the  cor- 
rect side  of  the  boom  — 
otherwise  you  could  be 
180°  off  That's  all  there  is 
to  it!  ■ 


Tablel.  LMJs  of  sun's  meridian  passage.  These  tinges  basically  correspond  to  the  sun's  Iran- 
sit  over  the  Greenwich  meridian,  taken  from  the  American  Ephemeris  and  Nautical 
Almanac  Because  the  sun's  apparent  eastward  daily  motion  isof  the  order  of  leafless,  the 
slight  difference  between  the  Greenwich  and  the  local  mean  time  of  the  sun's  meridian 
transit  may  be  neglected. 


Time 

Arc 

(minutes) 

0*00' 

0 

0M5* 

1 

0^30' 

2 

0M5^ 

3 

1  *  00' 

4 

IMS' 

5 

r  30' 

6 

1 "  45' 

7 

2"00' 

8 

2M6* 

9 

2  °  30^ 

10 

2M5' 

11 

3*^00^ 

12 

3M5^ 

13 

3"  30' 

14 

3M5' 

15 

4  °  00' 

16 

4M5* 

17 

4^30* 

18 

4M5^ 

19 

5^00' 

20 

5"  15^ 

21 

5*30^ 

22 

5M5' 

23 

6^00* 

24 

6°  15' 

25 

g.  3Q, 

26 

6  "45' 

27 

7^00' 

28 

7M5' 

29 

7 '  30' 

30 

Table  2.  Difference  of  longi- 

tude conversion. 
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l^t  m  on  HY-GAIN'S  SUPfR  5- Bander  pFomotion, 
Once-fn  a -lifetime  Pacha^  Deal  available  good  until 
August  3ht.  Call  AES  today  and  ord^r  yours,  the 
complete  package  mt\  be  shipped  to  y[>u  promptly  with 
NO  DELI VERV  CHARGE  wittiin  ttve  contiguous  48  Slates 

Here's  what  you  get! . . . 

HY-GAIN  HG52SS  52  Seir-Supporting  Crank  Up 
Tower  lor  antennas  up  to  9ft^  @  50  mpli  All  steet  with 
improved  guide  system  for  close-tolerance  structural 
support,  hand-cranked  winch.  Inside  and  oi/tside 
surfaces  hot-dipped  galvanized.  Requires  no  guying  at 
rated  load,  retracts  to  21  for  weather  or  service.  With 
base  &  rotator  plates,  ID'  mast  &  {3)  coax  supparts. 
HY-GAfN  TH5DX  Thunderbird  5  element  triband 
beam  lor  20,  1 5  &  10  meters.  Three  actrve  elements  on 
15  &  20m;  four  active  on  10  meters.  High  average  gam 
and  front-to  back  ratio;  handles  maximum  legal  power. 
8oom  length  IB',  longest  element  31'.  turning  radius 
18'.  wind  a rea  6.4  ft^  wt.  50  lbs.  Includes  BHM  balun. 

HY-GAtN  2BDQ  Trap  Doublet fof  40  &  80  meters, 
preluned  traps,  true  halt-wave  length  performance  on 
both  bands  Overall  length  lOT,  tnciydes  weatherproof 
center  tnsulalor.  end  msulators  and  BM-8S  balun. 

HY-GAIN  HDR300  Heavy -Duty/ Digrtat  Readout 
Rotor.  A  rugged,  dependable  rotor  wrth  a  digital  rp.adoot 
tonsofe  control  Rated  for  25  ft''  of  antenna  area,  tower 
mounted.  Stall  torque:  5000  in/lbs.,  Brakmg  torque: 
7500  in/lbs.  Readout  out  accurate  to  ±  V.  Mast  sizes 
Pi'^io  3"  00 ,  requires  S-conductor  control  cable. 

Here's  what  it  costs! , . . 

Model  &  Description  Ham  Net 

HC52SS  Crank-up  Tower $990.00 

HG10  10'  masr 56.00 


SfiecldjU  &  ^ic4em€t^.  etc. 


Collins  KWIVI-380 


SAVE  upt.  $1000 

on  certain  serial  numbered  units. 

Call  for  Price  -  Quantity  Limited 


=•  r^i 
i-^-  -^-' 


HGCOA  Coax  Arms  (3)  . 
TH5DX  Tri-Band  Antenna 
2BDQ  Trap  Doublet  , , . , 

BN-86  Baluns  (2) 

HDRJOO  Rotator 

Total  Ham  Net  Value  

You  Pay  Only 


■t'  t  4 


. .  39.00 
,  289.95 

I   «   ■   ■    -3  1  »7U 

. . .  499.95 
..1966.75 

1366.75 


Frucannnn 

Santec 
HT-1200 

SAVE 
$60 


00 


YOU  SAVE  $600.00 

PLUS  FREE  DELIVERY 


Regular  $379  -  Sale  $319 

ACCtSSORiES: 

3j    ST-LC  Liather  case S29.9S 

*<     ST-5BC  5hOLjf  base  quick  charger  &  stand....  65.95 
31    SWl  Remote  speaker  micfopnone. ,..,.,......  29.95 

ST  500B  Extra  SOOma  nicad  battery ., 24.95 

ST-MC  Mobile  charge/oower  coFd. — 9J5 

ST'EC  External  charge  adaptor  .*.. .; 4,95 

SS-32  Subaudible  tone  Eerverator„. 29,95 

MC-50S  Remote  speaker ,..= =  .. 14.95 

ST-EMC  External  mirrophnnp  rnnoector  ,,.....=  6.95 


SAVE  at  least  $300 


Tiaster  charge 


ViSA 


Ordef  now  as  (|t)antftie£  limited  &  prices  sut^fecf  to  change 
urithoui  notiCF  Send  Ctieck.  JiiHiey  Order  or  C^ll  TOU  FREE  and 
use  MASTERCARD  or  VtSA  ricept  on  the  m^GAtH  tower  deal 
Safe  Prices  DO  NOT  a  net  ude  Shipping  Charses 


LiftiAetl  Qt^Kiiy 

on  DRAKE  TR-7  Transceiver 

Call  Today  for  Special  Sale  Price! 


SWAN 
WATTMETERS 


SWAN  WM-1500  (left)  In-bn^  Wattmeter  Four  states  read 
zero  to  5,  50.  SdO  or  1500  Ifttette,  forward  w  reverse  Full 
scale  accuracy  betler  than  *'lfl^.  2  30  Mhz;  usabte  with 
redLicetf  accuracy  up  to  50  Mht  50  ohms,  50-2395  6'h  ■ 
rw-4'  "^d  2\h  \Regui3f$74) Now $59 

SWAN  WM  6Z00  (riKht)  Through  Lm«  type  Wattmeter  for 
50  150  Uh/  Reads  ^ero  to  ?Q  or  200  Watts  &  VSWR  1 , 1  to 
3:1.  Accuracy;  +-7%  Power.  +-5^  VSWR.  S0'239'*j  4''h  " 
8"w  *  m%  3  lb  (Regular  SS7j Now  $59 


DfiiTmn  W-Z  Wattmeter  For  UId  30  MHz:  Dual  meters 
-  muha neousty  strDw  f ofwa rd  &  reflected  power  F  WD  seal* 
200/2000*.  R£F scate200*.5S accuracy  Remote sen^f 
t)OK  3-"h  ^  Tm  •  rd.fRegt/fe/|l29i.....Woir^9t 

D«nTron  W2  PEF  P£F  (peak)  or  awcfage  powef  m-lme 
warimetef  For  1  S  to  30  Mhz.  Difal  meters  simulTafw<Hi' '. 
51^0*  iof*ard  and  reflected  power  fWO scale  200/ 20O0w 
REF  &cal^  SO/SOOw  Push  button  lunctions  wrtli  LEO 
""^^i"atOft,  Ffemgte  sensor  Requires  1! TV ac-  3^'h'  T"*  " 
■^    a  iHeguki(%i5B}^- ..,..  Nom$17& 

fknJna  Koltt  PS-10  A  eomptet^  ID  K  Ohm  per  vott  VDM 
that  doubles  *s  a  20  'ZOO*  RF  wattrrwlif  ai^  SWR  bridge 
3  5 10  150  Mh^  2'.'  scale.  fRegulat  $49i  „  Now  $29 

Shakespeare  2m  Antennas 

5600  1  2m  Trunk  mount  mobtle  fiberglass  antenna 
Base  loaded  %  msie  gam,  500  watts  Mounts  on  trunk 
lip  with  out  drilling  or  in  ^^"  hol&  in  body  20'  of  coa  k  & 
connector.  Regular  $35 Sate  SI S"* 

5600-3  2m  Magnetic  mount  mobile  fiberglass  antenna. 
Base  loaded  %  wa\^egain,  500  watts.  Powerful  magnetic 
base  adheres  to  any  f&rrous  surtace.  20'  of  coax  & 
connector  Regular  $36 , , , ,  Sah  S25'* 

560 1- A  72"  2m  fiberglass  mobile  whip  antenna  A 
coll  near  full  wave  stacked  array  with  phasing  network 
Additional  gam  over  a  %  wave  for  mcreased  range  Has 
h'-2A  stud  thai  Ms  rnost  standard  ball  &  bump-r 
mounts  Regifia  r$l5  *  * .  * — *j .  -* ,  **.,,.  Sa  16  S9'* 

5701  2m  Economy  fiberilass  ground  pisne.  Base 
loaded  %  wave  gam  design,  100  watts.  Use  V^*'-W 
mast  hardware  met  Regufsr  S29, .. . .   SmtB  S  f 9" 

5703  9Hr'  2m  vertical  fiberglass  base  antenna  T*o  > 
wave  elements  in  phase  w^h  a  '4  wave  isolating  sieeve 
provides  a  substantial  amount  of  gam  Dioke  sleeve 
f^iites  feed  Ime.  Ub(^\B  provided  for  fiMSuntm^  to  a 
to  I'v'  m35t  Regular $64  .... Sate  S45 


STORE  HOURS:  Mon,  Tue  Wed  &  Fn  9-5:30:  Thurs  9-8  (Vegas  9^6):  Sat  9*3  •  Mitw  WATS  line  open  for  orders  until  8  pm  COST.  Mon  thru  Thurs. 


Call  Toll  Free:  1-800-SSS-0411    ™ — '"/SSS'""™' 

AMATEUR  ELECTRONIC  SUPPLY,. 

4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 

AES  BRANCH  STORES ASSOCIATE  STORE 


Inc. 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  Wats  l-800-362-0?90 

Outside  Ohio  1-800-321-3594 


ORLANDO  Florida  32803 

621  Commonwealth  Ave. 

Phone  {305}  894-3238 

Fta  Wats  1-800-432-9424 

Outside  Fla.  1-800-327  1917 


LAS  VEGAS.  Nevada  89106 

1072  H.  Rancho  Drive 

Phone  (702)  647-3114 

Pete.  WASPZft  &  Squeak.  AD7K 

Outside  Nev.  1  800-634-6227 


ERICKSON  COMMUNICATIONS 

CHICAGO.  Illinois  60630 

5456  N   Milwaukee  Avenue 

Phone  (312)  631-5181 
Outside  ILL  1  800  621-5802 


R.  Stanley  Dick&  W8YA 
q/oEngthh  Department 
Wheeling  College 
Wheeling  WV  26003 


The  DX  Primer 

low  power  plus  low  antennas 
plus  good  technique 
equals  300  countries 


One  of  the  things  that 
many  amateurs  look 
forward  to  the  most  when 
they  upgrade  is  the  pros- 
pect of  being  able  to  work 
some  DX  with  their  new 
privileges.  Novices  espe- 
cially look  forward  to  being 
able  to  operate  on  better 
DX  frequencies  and  on  20 
meters.  However,  many  of 
these  would-be  DXers  are 
discouraged  right  from  the 
start. 


Because  they  have  heard 
that  20  IS  the  best  DX  band, 
they  listen  to  the  stations  in 
the  ''kilowatt  alley"  on  that 
band  from  about  14.200- 
250  MHz.  These  stations  ail 
seem  to  be  running  a  full 
kilowatt  (at  least)  and  a 
four-  or  five-element  beam 
at  about  70  feet  or  more. 
They  are  always  giving  out 
59  +  20^dB  reports  to  DX 
stations  which  the  newcom- 
er can't  even  hear  with  his 


t^v^ 


modes^^t  transceiver  and  di- 
pole  at  25  feet.  The  new- 
comer listens  for  awhile,  de- 
tides  that  DXing  is  a  game 
for  wealthy  fanatics,  and 
heads  for  two  meters  or  for 
a  rag-chew  on  75  SSB, 

He  has  been  too  hasty, 
though,  for  it  is  quite  easy 
to  work  DX  with  that  100^ 
Watt  transceiver  and  a  low- 
slung  dipole,  It  takes  some 
patience  and  some  special 
techniques,  but  it  can  be 
done.  I  worked  my  first  100 
countries  with  20-  and 
15-meter  dipoles  10  feet 
high  and  a  barefoot  trans- 
ceiver. 1  worked  262  coun- 
tries before  I  got  an  ampli- 
fier and  worked  310  coun- 
tries before  any  of  my 
antennas  were  higher  than 
29  feet 

In  many  European  coun- 
tries, amateurs  are  limited 
to  about  200  Watts  of  pow- 
er, and  yet  stations  from 
those  countries  constantly 
show  up  on  the  honor  roll. 
So,  it  is  possible. 

Equipment 

Before  discussing  some 
of  the  techniques  for  low- 
power  DX  chasing,  at  least  a 
little  should  be  said  about 


equipment  and  antennas. 
The  most  important  parts  of 
your  station  when  it  comes 
to  working  DX  are,  in  order: 
antenna,  receiver,  transmit- 
ter The  antenna  is  by  far 
the  most  important  factor 
in  determining  how  suc- 
cessful you  will  be  at  DX- 
ing.  It  does  not  matter  how 
expensive  or  marvelous 
your  receiver  is,  it  can't  re- 
ceive signals  that  aren't  fed 
into  it,  and  it  is  the  job  of 
the  antenna  to  pick  those 
signals  up  and  to  send  them 
to  the  receiver.  Likewise,  it 
doesn't  matter  how  much 
power  your  transmitter  runs 
and  how  clean  and  pure 
your  signal  is;  if  your  anten- 
na won't  radiate  that  signal 
out  of  your  backyard,  then 
you  aren't  going  to  work 
any  DX. 

So,  you  should  put  up  the 
best  antenna  you  possibly 
can.  We  are  already  assum- 
ing here  that  you  cannot  get 
an  antenna  up  very  high.  If 
that  is  so,  then  what  anten- 
na is  best?  There  is  no  single 
answer  to  that  question. 
and  this  is  not  meant  to  be 
an  article  on  antennas.  I  do 
have  some  general  advice, 
however.  If  at  all  possible. 
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MICROLOG 
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We  proudly  announce  our 
Amateur  Communications  Ter- 
minal, the  ACT-1.  It's  the  best 
value  in  the  Amateur  Radio 
market  for  your  RTTY/CW  re- 
quirements. Check  the  combina- 
tion of  features  and  proven 
MICROLOG  quality.  You'll  agree, 
the  ACT-1  is  a  'Tough  ACT  to 
follow."  Microlog  Corp.  4  Pro- 
fessional Dr.  Suite  119,  Galthers- 
burg,  MD  20760,  Tel.  301-948-5307 
Telex  908778. 

Sales  through  your  local  dealer 

MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATION 


•  SIMPLE  DIRECT  CONNECTION  to  your 
Transceiver.  •  COMPLETE  SYSTEM,  built-in 
Dennoduiator  &  AFSK  Modulator  with  key- 
board progrannmable  tone  pairs  fronn  500  to 
3000  Hz.  •  SPLIT-SCREEN  operation  with 
keyboard  selectable  line  location  •  1400 
character  text  buffer,  •  TEN,  40  CHAR,  pro- 
grannmable message  memories,  plus  ID'S 
WRU  &  SELCALs.  •  RANDOM  CODE  gener- 
ator &  hand  key  input  for  practice.  •  Baudot 
60  to  132  WPM.  •  ASCII  110  &  300  baud. 

•  SYNC-LOCK  &  NON  standard  speed  ASCII 
operation  from  1 0  to  200  baud,  (slow  speed  = 
noise  immunity).  •  RECORDER  INTERFACE 
for  "BRAG-TAPE"  or  recording  off-the-air. 

•  CODE  CONVERTED  Printer  output  in 
Baudot  or  ASCII.  •  SSTV/GRAPHICS  transmit. 

•  FULL  63  KEY  Computer  grade  keyboard. 


'9"  monitor  $199. 


put  up  a  gain  antenna,  and 
put  it  up  as  high  as  you  pos- 
sibly can.  I  worked  my  first 
310   countries    on   di poles 

and   a   three^lement   20m 

yagi  that  I  bought  for  $27 
and  put  up  on  a  TV  tower  at 
29  feet  Look  through  the 
antenna  books  and  the 
magazines  and  find  articles 
on  gain  antennas  you  can 
construct.  If  necessary,  use 
a  fixed  wire  antenna,  but 
get  some  gain  if  you  can- 
For  10,  you  can  pick  up  "re- 
tired" CB  antennas  for  a 
song  and  recut  them  so 
they'll  work  on  10  In  most 
cases,  that  involves  cutting 
a  few  inches  off  the  ele- 
ments until  you  get  the  an- 
tenna resonant  on  28  MHz. 

Many  old-timers  will  telt 
you  that  if  you  can't  get  an 
antenna  up  high,  you 
should  use  a  vertical  be- 
cause it  has  a  lower  angle  of 
radiation  and  is,  therefore, 
better  for  DX  work.  While 
this  may  hold  true  on  40 
and  on  80,  where  a  dipole  a 
half-wavelength  high  has  to 
be  60  or  120  feet,  respec- 
tively, it  is  not  true  on  20, 
15,  and  10  On  10,  a  dipole 
one-half  wavelength  high 
has  to  be  only  about  1 5  feet 
up.  I  had  a  good  friend  in 
Texas  who  worked  the 
world  on  10  with  a  little 
four-element  yagi  eight  feet 
off  the  ground.  My  advice 
for  the  "higher"  bands  is 
that  you  put  up  a  gain  an- 
tenna if  at  all  possible,  and 
if  not,  put  up  a  dipole  as 
high  and  as  clear  as  you 
can.  Verticals  will  work  fine 
on  these  bands  for  DX, 
sometimes  better  than  a  di- 
pole, but  they  have  two 
main  disadvantages:  1)  they 
are  susceptible  to  QRM 
from  all  directions,  and  2) 
they  are  considerably  more 
susceptible  to  man-made 
noise— line  noise,  auto  igni- 
tion, your  neighbor's  hair 
dryer,  etc.  1  like  verticals  for 
160,  80,  and  40,  but  on  the 
higher  bands,  dipoles  seem 
to  do  the  job  as  well  or  bet- 
ter. 

Regardless  of  what  type 


of  antenna  you  put  up,  it 
should  be  carefully  tuned 
so  that  it  is  resonant  on  the 
frequency  you  will  be  using 
most  often.  Also,  it  should 
be  put  together  carefully. 
Wire  connections  and  coax 
connectors  should  be  sol- 
dered, tubing  and  pipes 
should  be  scraped  and 
bonded  together,  etc.  In 
short,  anywhere  where  met- 
al joins  metal,  the  connec- 
tion should  be  clean  and 
solid.  If  you  are  going  to  use 
an  antenna  at  a  low  height, 
you  must  ensure  that  it  radi- 
ates and  receives  every 
Watt  possible,  rather  than 
losing  that  precious  power 
in  bad  connections,  leaks  to 
ground,  faulty  coax,  etc. 

Once  you  have  your  an- 
tennas in  good  shape  out- 
side, you  should  then  con- 
centrate on  the  gear  you 
have  inside.  Even  the  most 
modest  equipment  is  capa- 
ble of  working  DX,  but  not 
if  it  is  out  of  alignment  or 
full  of  "soft"  tubes  Unless 
you  are  sure  that  your  gear, 
especially  the  receiver,  is  in 
perfect  alignment  realign  it 
yourself  [the  manual  should 
tell  you  how),  have  a  friend 
do  it,  or  return  it  to  the  fac- 
tory. 

If  you  have  tube-type 
equipment,  replace  at  least 
the  most  critical  tubes  for 
receiving:  the  rf  amplifier 
tube  and  the  if  stage  tubes. 
Even  though  your  receiver 
may  sound  like  it's  working 
OK,  you  might  be  surprised 
at  how  much  "hotter"  it  be- 
comes with  new  tubes.  Save 
the  old  ones  for  spares. 

Make  sure  that  all  of  the 
contacts  and  interconnec- 
tions in  your  shack  are 
clean  and  well-soldered,  es- 
pecially those  having  to  do 
with  antenna  and  ground 
connections.  An  oxidized 
antenna  connector  might 
let  rf  through  when  you 
transmit  and,  thus,  not 
show  up  on  your  swr  meter, 
but  it  can  seriously  degrade 
receiver  sensitivity,  espe- 
cially  with  weak  DX  signals. 

There  are  several  station 


accessories  that  you  should 
consider  if  you  want  to 
chase  DX.  One  is  a  good 
pair  of  headphones  Not  on- 
ly will  they  help  ensure  do- 
mestic tranquility,  they  will 
also  help  you  hear  weak  sig- 
nals under  poor  conditions 
better  than  you  can  through 
a  speaker.  You  can  get  a 
good  pair  of  8-Ohm  stereo 
headphones  fairly  inexpen- 
sively these  days. 

If  you  hear  a  lot  of  hum 
and  hiss  when  you  plug 
them  into  your  receiver, 
you  probably  have  an  im- 
pedance mismatch.  Many 
receivers  have  headphone 
jacks  with  impedances  in 
the  500-2000-Ohm  range. 
To  match  these  to  8-Ohm 
headphones,  you  can  buy 
an  audio  transformer  at  Ra- 
dio Shack  for  a  buck  or  two. 
Put  it  in  the  audio  line  so 
the  8-Ohm  side  goes  to  the 
phones  and  the  higher  im- 
pedance side  goes  into  your 
headphone  jack  (you  can 
even  wire  the  transformer 
internally  onto  the  jack). 
This  should  eliminate  the 
mismatch- induced  noise 
and  will  make  headphone 
reception  much  more 
pleasant 

While  we're  on  the  sub- 
ject of  audio,  you  should  al- 
so consider  an  audio  filter 
for  reception.  Audio  filters 
are  available  for  as  low  as 
$30,  and  they  can  greatly 
improve  the  performance 
of  a  receiver,  especially  an 
inexpensive  or  moderately 
priced  one.  If  you  contem- 
plate using  mostly  CW,  you 
can  get  one  of  the  CW-only 
filters;  if  you're  going  to 
work  SSB,  too,  then  you 
should  consider  one  of  the 
continuously  variable  fil- 
ters. An  audio  filter  will 
help  improve  your  receiv- 
er's selectivity  and  will  al- 
low you  to  notch  out  QRM 
and  to  pull  through  those 
weak  ones. 

Yet  another  valuable  ac- 
cessory is  an  automatic 
keyer  Most  DX  pileups  on 
CW  are  conducted  at  high 
speed  (don't  let  that  worry 
you;  all  you  have  to  send 


and  receive  is  your  callsign 
and  report).  It  is  tough  to 
send  20-30  wpm  with  a 
straight  key  for  an  hour  or 
two  in  a  pileup,  and  a  keyer 
makes  it  much  easier. 

Finally,  you  might  con- 
sider a  speech  processor  of 
some  kind  If  you  are  rurb 
ning  barefoot,  the  process- 
ing will  give  you  several  dBs 
of  average  gain,  and  this 
will  definitely  help  under 
weak-signal  conditions  and 
in  pileups.  However,  do  not 
adjust  the  processing  level 
too  high  (as  most  people 
do).  It  is  tempting,  but  you 
will  create  splatter  on  adja- 
cent frequencies,  rob  your 
audio  of  intelligibility,  and 
possibly  damage  your 
transmitter. 

Techniques 

Now,  you've  got  your  an- 
tennas and  your  equipment 
ready.  How  do  you  work 
the  DX?  There  are  three 
main  variables  you  need  to 
consider:  What  mode  wilt 
you  operate?  What  band 
will  you  operate  on?  What 
time  of  day  should  you  op- 
erate? 

!n  general,  the  beginning 
DXer  or  the  low-power  DXer 
will  do  much  better  on  CW 
than  on  SSB.  There  are  two 
major  reasons  why  this  is 
true.  First,  CW  is  the  better 
mode  under  weak-signal 
conditions,  and  it  tends  to 
be  something  of  an  equatir* 
er  under  good  conditions. 
On  bands  that  are  only  mar- 
grnally  open,  you  can  often 
make  CW  contacts  when 
SSB  contacts  are  virtually 
impossible.  And,  because 
of  variations  in  the  receiv- 
ing station's  frequency  and 
pitch,  your  chances  of  get- 
ting through  on  CW  when 
conditions  are  good  will  be 
better.  Second,  there  is  less 
competition  on  CW,  There 
are  fewer  people  tuning  the 
band  looking  for  DX  than 
on  SSB,  and,  thus,  your 
chances  are  much  greater 
of  finding  a  rare  one  with- 
out anyone  else  calling. 
And  the  pileups  are  general- 
ly smaller  and  much  easier 
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For  lOM  FIVI  REMOTE  BASES, REPEATERS, 

OR  TRANSCEIVERS' 


SCR200  10M  FM 
RECEIVER 


SCT290 10M  rm 

TRANSMITTER 
BA28 


h 


^k 
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TYPICAL 

10M  REMOTE  BASE 

WITH  VHF  OR  UHF  LINK 


R 
Y 


VHF  or  UHF 
RECEIVER 


TOUCH  TONE  SYSTEM 
CONTROL  (ON/OFF) 


VHF  or  UHF 
TRANSMITTER 


VOUR 

VHF/UHF 

HTOfl 

MOBILE 


AFAPTT 


AFAPTT 


SCR29Q 
BOARD 


SCR1000MAIN  FRAME 


2M,  220 
OR  450  MHZ 


SCT290  XMTR.  ASSY, 
SCT290  Xmtr/Exciter  Board 


SCR290  Receiver  Board 

t  Wid«  dynamic  r^ng^  f  Reduces  overtop.  ddSer^se/ 

and  IM. 

I  Sens  0-3  uVnZdB  SINAD  typ- 
<Sei.  ^e  Q  ±e  KHz,  --t04dB  «  ±15  KHz,  (8  Pole 

Crystal  Fllr  &  4  Pole  Cdramic  FJtr.! 
'5  Pofe  From  End  FUr, 
I'S  Meter,  Discrtminaior  ft  Deviation  Mtr.  Outpuis 

Exc,   audio  quality!   Fast   squelch!   w^O.0005% 

Crystal.  S1&d,g6. 

SCR290  Receiver  Assembly 

SCR^dO  mounted  In  shttelded  housing 

Compleiely  aambld.  w^F.T  caps,  S0239conn.,  S236  00 


•  2or35Wt.Untts.  TOD  %  Duty  Cycle 

•  Infinite  VSWR  proof 

•  1  Chan,— expandable  up  to  6 

•  New  Design— spec  if  icatty  for  continuous  rptr 
or  remote  base  sewce. 

•  Spurious  -70dB 

•  Witt>,  0005%  xtal.  $139,96— 2W.Bd. 

•  35  W;  Unit  includes  Heat  S^nK.  3  sec.  L.P, 
Filter  &  fei  pwr  sensor.  *215.00 


SCT20O  Transmitter  Assembly 

ISCT290  moLintect  in  i^hislded  hPUsmQ 
Ready  to  'drop  into"  your  system  I 
Cornpletely  assembld.  w/F,T.  caps,  S023§  conn 
2  or  35  Wt.  unit.  $235^290  00 


JOIN  THE  FUN  ON  10M  FM!  This  new  phase  of  Amateur  Radio  Is  growing  every  day  an6is  one  of  the  most  exciting  new 
modes  of  operation  in  years! 

10M  FM  COMBINES  ALL  OF  THE  BEN  EFITS  OF  VHF  FM  OPERATION  WITH  HF  ''LOW  BAND"  OPERATION;  Le.,  the  quiet* 
noise- Jree  QSOs  of  2M  FM  except  tetter  ground  wave  range,  with  less  mobile  fading  and  flutter  due  to  hills  and  trees,  etc. 

Plus— occasional  ''Skip"  contacts  ail  over  the  country  and  around  the  worid  ^ with  all  of  (he  "soiidness "  and 

ease  of  cross-town  channelized  2M  FM  contacts! 

ON  10M  FM,  you  can  use  low  cost,  cutdown  CB  antennas  and  accessories.  And,  low  cost  10M  FM  Transceivers  aw  now 

available  from  other  manufacturers,  which  will  help  to  increase  activity. 

ON  tOM  FM,  you  can  avoid  the  crowded  conditions  on  other  bands! 


Now  you  ha¥B  a  complete  source  tor  all  of  your 
WM  FM  Remote  Base,  RepeBter,  Link  or  Trans- 

ceiwer  rteeds!  Spectrum  can  supply  you  with  a 
complete  set  of  fufty  wired  &  tested  Rcvr  &  Xmtr, 
Boards  for  10M  FM.  (or  2M,  220  or  440MH2 
Links)!  Also  available  are  our  COR,  ID  and  Touch 
Tone  Control  boards  which  have  been  used  by 
the  thousands  in  Repeater  systems  throughout 

the  world. 

Also  available — the  finest 


Or,  if  you  wish,  we'll  build  the  complete  system 
for  you!  10M  FM  Remote  Base  with  VHF/UHF 
Link,  or  Complete  Split  Site  Repeater  with  Touch 
Tone  and/or  CTCSS  control.  ($2995.00).  Note  that 
all  of  our  equipment  is  of  the  highest  Profession- 
al "Commercial  Grade"  quality  as  opposed  to 
the  "low  cost  kits'*  on  the  market. 


Write  or  CaW  for  Details. 


in  VHF/UHF  repeaters 


I 


»^&8 


SPECTRUM  COIUIUUNICA  TtONS 

1055  W.  Germantown  Pk.  Dept.  SB  •  Morrtstown  PA  19401  •  {215)631-1710        


to  get  through.  So,  at  least 
to  begin  with,  you  are  prob- 
ably going  to  do  better  on 
CW  than  on  SSB 

Which  band  do  you 
work?  A  good  rule  of  thumb 
is  to  operate  on  the  highest 
band  that  is  open  at  any  giv- 
en tinne.  The  higher  you  get 
in  frequency  the  less  trou- 
ble there  is  with  QRN,  solar 
absorption,  man-made 
noise,  and  harmonic  broad- 
cast interference.  Right 
now,  near  the  peak  of  the 
suns  pot  cycle,  10  and  1 5  are 
the  best  bands  for  low-pow- 
er, low-antenna  DXers.  For 
one  thing,  your  low  anten- 
nas are  going  to  perform 
better  on  those  bands. 

To  be  of  optimum  effec- 
tiveness, a  gain  antenna 
usually  needs  to  be  one 
wavelength  high,  This  is  66 
feet  on  20,  but  it  is  only 
about  33  feet  on  1 0.  You  are 
going  to  have  a  lower  angle 
of  radiation  on  10  and  15 
than  on  20,  and,  therefore, 
you  are  going  to  work  DX 
better.  There  is  less  compe- 
tition on  10  and  15  than  on 
20,  and  these  bands  tend  to 
be  "equalizers/'  For  some 
reason,  the  difference  be- 
tween a  kW  and  a  barefoot 
exciter  is  often  almost  neg- 
ligible on  10. 

So,  each  time  you  get  on 
to  chase  DX,  check  10  and 
15  first;  if  they're  open,  stay 
there.  These  bands  tend  to 
be  best  in  the  wintertime; 
conditions  slack  off  a  little 
in  the  summer.  Also,  they 
are  primarily  daytime 
bands,  especially  10.  You 
will  rarely  work  DX  on  10 
and  1 5  before  sunrise  or  for 
very  long  after  sunset  al- 
though  it  does  happen  oc- 
casionally, especially  on  1 5, 
For  a  year  or  two  at  the  sun- 
spot  maximum  (where  we 
are  now],  these  bands  are 
often  open  all  night. 

Year  in  and  year  out,  sun- 
spot  cycle  in  and  out,  20  is 
the  best  all-around  band  for 
DX,  It  is  open  to  somewhere 
m  the  world  almost  24 
hours  a  day.  Because  of 
this,  it  is  probably  the  most 
crowded    amateur    band, 


and  the  competition  for  DX 
is  often  fierce.  Nonetheless, 
you  can  work  DX  on  20. 
Your  best  bet  is  to  work  CW 
and  to  do  so  early  in  the 
morning  (about  5:00  to  8:00 
am  local  time)  or  late  at 
night,  when  there  aren't  so 
many  stateside  stations  on. 
At  these  times,  depending 
on  the  time  of  year  and  the 
sunspot  cycle,  the  band  is 
often  open  to  several  parts 
of  the  world  and  the  com- 
petition isn't  too  severe. 

The  worst  time  to  work 
20  is  from  4:00  to  7:00  pm, 
local  time.  This  is  when  ev- 
eryone rushes  home  from 
work  and  turns  on  the  rig; 
the  band  is  very  crowded 
and  very  chaotic,  although 
it's  not  as  bad  on  CW  as  it  is 
on  SSB. 

You  will  not  do  very  well 
on  40  and  80  with  low  pow- 
er and  low  antennas.  Be- 
cause of  heavy  broadcast 
QRM,  most  of  the  DX  work 
on  40  is  done  on  CW  below 
7025,  so  you  need  an  Extra 
class  license.  And  on  80, 
most  of  the  DX  work  on  SSB 
is  below  3800  and  the  CW 
below  3525,  again  requiring 
an  Extra.  These  bands  are 
highly  seasonal;  in  the  sum- 
mer months  heavy  static 
makes  DXing  very  difficult, 
so  winter  is  the  time  to  lis- 
ten. If  you  have  up  good  an- 
tennas for  these  bands,  you 
should  listen  occasionally; 
DX  contacts  are  possible 
with  low  power,  especially 
right  at  sunrise  and  at  sun- 
set. 

Obviously,  the  time  of 
day  you  are  going  to  oper- 
ate depends  on  many  vari- 
ables: the  band  you  want 
to  use,  the  time  of  year, 
your  work  schedule,  your 
spouse's  sleeping  habits, 
etc.  In  general,  though, 
your  best  bet  is  to  pick 
times  when  the  bands  you 
want  to  work  are  open  and 
the  competition  isn't  too 
tough.  Usually,  this  means 
late  at  night  and  early  in  the 
morning. 

Another  thing  to  remem- 
ber about  times  is  that  there 
is  the  least  competition  on 


a  band  when  it  Is  just  open- 
ing. When  15  opens  in  the 
morning,  you  can  often 
hear  many  DX  stations  call- 
ing CQ  and  not  getting  an- 
swers; a  couple  of  hours  lat- 
er, when  the  crowd  has  got- 
ten up  and  discovered  that 
the  band  is  open,  the  com- 
petition becomes  fiercer. 

Try  finding  a  time  period 
that  you  can  operate  every 
day.  That  way  you  will  learn 
the  bands  that  are  open  at 
that  time,  the  areas  they  are 
open  to,  the  severity  of  the 
competition,  which  band 
you  do  best  on,  etc. 

The  best  operating  ad- 
vice to  the  low-power  DXer 
can  be  given  in  one  word: 
Listenl  You  are  not  going  to 
get  many  answers  to  your 
"CQ  DX"s;  they  are  usually 
a  waste  of  time  and  spec- 
trum. When  you  first  get  on 
a  band,  tune  across  it  slow- 
ly. Write  down  the  calls  and 
frequencies  of  the  DX  you 
hear.  You  can  then  learn 
whether  the  band  is  open, 
and,  if  so,  to  what  direction. 

Keep  tuning  across  the 
band  until  you  hear  a  sta- 
tion you  need  or  want  to 
work.  If  the  band  is  open  to 
an  area  where  you  need 
several  countries,  don't  get 
involved  in  a  rag  chew  with 
a  country  you  don't  need 
(unless  rag  chewing  with  DX 
is  your  main  interest).  While 
you  are  telling  a  C3  about 
the  great  weather  you've 
been  having,  an  LX1  or  a 
C31  might  be  calling  CQ  5 
kHz  away. 

When  you  hear  one  you 
need  calling  CQ  or  finishing 
a  QSO,  you  should  call  him 
on  his  own  frequency,  un- 
less he  designates  other- 
wise. If  no  one  else  is  call- 
ing him,  you  need  only  give 
his  callsign  once  (he  knows 
what  it  is)  and  your  own  two 
or  three  times,  it  is  general- 
ly better  to  give  short,  fre- 
quent calls  than  to  make 
long  ones,  unless  that's  the 
only  way  to  get  through. 

Once  you  have  worked 
your  first  50-100  countries, 
you  will  find  that  it  be- 
comes increasingly  difficult 


to  work  new  ones  without 
getting  into  pileups.  So,  like 
it  or  not,  you'll  need  to  de- 
velop some  pileup  strate- 
gies. Most  of  the  time,  you 
are  not  going  to  bust 
through  a  pileup  with  sheer 
force  (you  don't  have 
enough).  You  should  try  it  a 
couple  of  times,  nonethe- 
less; sometimes  selective 
propagation  will  put  you 
over  the  top  even  with  your 
low  power. 

There  are  several  tactics 
that  might  help  you  get 
through  faster.  One  is  to 
wait  until  the  pileup  sub- 
sides before  sending  your 
caiL  See  if  you  can  sneak  it 
into  a  lull  in  the  pileup.  You 
aren't  going  to  get  through 
if  you  give  your  cailsign  two 
or  three  times  right  after  the 
DX  station  stands  by  —  ev- 
eryone else  is  doing  the 
same  thing. 

Another  tactic  is  to  try 
calling  off  frequency  a  lit- 
tle, even  on  SSB,  If  a  station 
is  listening  off  of  his  own 
frequency,  call  him  on  the 
fringes  of  the  pileup.  If  he  is 
listening,  say,  from  14.025 
to  1 4.030,  call  him  at  .030  or 
.031;  you  probably  aren't 
going  to  make  it  at  .027. 

Though  a  dangerous  one, 
tail-ending  is  another  tactic. 
Here  you  send  your  callsign 
quickly  just  as  the  station 
working  the  DX  signs  his 
call  or  just  afterwards.  If 
the  pileup  is  small  and  the 
DX  station  doesn't  seem  to 
mind,  tail-ending  is  OK. 
Otherwise,  don't  do  it. 

Another  technique  which 
sometimes  works  on  SSB  is 
to  say  something  besides 
your  callsigns;  a  station 
who  is  saying  something 
else  often  stands  out  You 
might  try  things  like  "WSYA 
in  West  Virginia"  (works 
well  from  rare  states), 
''W8YA  for  a  new  one,"  or 
"W8YA  running  low  pow- 
er/' Even  if  the  DX  station 
doesn't  hear  you,  some  of 
the  big  guns  in  the  pileup 
who  hear  you  might  men- 
tion to  the  DX  station  that 
there  is  a  low-power  station 
or  a  "W8  who  needs  you  for 
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ELECTRONIC  MAILBOX  FOR  RTTY 


MSO-3100 

Message  Storage 
Option  for 
DS31 00  $595.00 
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•  OIR 

•  ENDRLE 

•  EXIT 

•  FILEHELP 

•  HELP 

•  KYI  ON 

•  KYI  OFF 


•  KYZON 

•  KY20FF 

•  PRINTON 
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•  OBF 

•  READF 

•  RYS 

•  WRITER 
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DS3100ASR 
$1995.00 


The  DS3100  Super  Terminal  is  now  even 
more  versatile  with  the  addition  of  the  new 
MSO-3100. 

The  Message  Storage  Option  [MSO)  adds 
mass  storage  to  the  DS3100  so  that  relatively 
long  messages  may  now  be  stored  and  replayed 
at  will.  For  example,  the  MSO-3100  will  provide 
more  than  32.000  characters  of  additional 
storage— approximately  450  tines  for  messages. 
Messages  are  stored  in  variable  length  files 
with  user-assigned  file  names  and  pass-words 
for  file  protection  if  desired. 


The  MSO  feature  may  be  accessed  from 
either  the  DS3 1 00  keyboard  or  by  other 
users  through  the  WRU  feature  of  the  ASR 
terminal  Thus,  messages  can  be  written, 
played-  and  relayed  with  either  remote  or 
local  cor^troL 

Automatic  TX/RX  relay  control.  CW  ID.  and 
user  help  messages  make  the  electronic 
mailbox"  easy  for  all  to  use.  This  factory 
installed  option  may  also  be  used  for  brag- 
tape  and  net  bulletin  preparation  and  storage. 

Write  or  call  us  for  more  details. 


When  our  customers  talk . . .  ive  listen. 


rH 


HAL  COMMUNICATIONS  CORP. 

Urbana.  Illinois  61801  Box  365  217-367-7373 


For  our  European  customers,  contact;  Richter  &  Co.  D  3000  Hannover  1  ♦Transradio  SA.  6816  Bissone/ 

Lugano  •  Radio  Shack.  Ltd..  London  NW6  3AY    ,^345 


a  new  one 

Incidentally,  use  stan- 
dard phonetics  when  call- 
ing DX.  Most  DX  ops  know 
the  standard  English  pho- 
netics, but  they  won't  un- 
derstand "Walrus  Dionysus 
Two  Long  Yellow  Under- 
wear/' Another  tactic. 
though  sometimes  ques- 
tionable, is  to  ask  for  help. 
If  you  have  a  friend  nearby 
or  you  know  someone  in 
the  pileup  who  is  likely  to 
get  through,  ask  him  to  pass 
along  your  call.  This 
shouldn't  be  done  when  the 
DX  is  rare,  but  for  common 
and  semi-rare  DX  it's  OK. 
The  best  advice  in  a  pileup 
is  to  listen  and  send  care- 
fully. Timing  will  be  ail  im- 
portant for  you  because 
you  won't  make  it  on  sheer 
force.  Always  follow  the  DX 
station's  requests. 

Other  than  calling  sta- 
tions you  tune  across  and 
calling  in  pileups^  there  are 
a  couple  more  methods  for 
DXing    One  is  "piggyback 


ing/'  Here,  the  guy  across 
town  who  runs  5  kW  to  a  32- 
element  beam  at  1000  feet 
calls  CQ  DX  or  calls  a  spe- 
cific  DX  station  with 
you  (who  have  carefully 
cultivated  his  friendship) 
standing  by.  After  he  ex- 
changes reports  with  the 
DX,  he  calls  you  into  the 
QSO  and  you  become  part 
of  the  roundtable  This  Is 
definitely  OK  unless  there 
is  a  big  pileup  or  an  ex- 
tremely rare  DX  station,  in 
which  case  you  will  prob- 
ably get  clobbered. 

Another  method  is  to 
check  into  DX  nets.  There 
are  several  on  the  bands, 
mostly  on  20  and  15,  and 
once  you  check  in  you  will 
be  allowed  to  call  whatever 
DX  is  on  frequency  without 
QRM.  One  good  net  to  try  is 
the  YL  International  SSB 
Net  at  around  14330.  This 
is  a  very  friendly  group  of 
people  who  are  willing  to 
help  out  low-power  stations 
trying    to    work    their    DX 


check-ins.  Because  they  of- 
ten have  a  large  number  of 
check-ins,  you  might  have 
to  wait  awhile  before  you 
get  to  call. 

An  increasingly  popular 
and  controversial  DX  meth- 
od is  the  list.  Here,  a  strong 
stateside  or  foreign  'em- 
cee" takes  a  list  of  stateside 
calls  and  passes  them  on  to 
the  DX  station,  who  then 
calls  the  stations  one  by 
one.  This  is  fine,  as  long  as 
the  DX  station  has  not  had 
the  list  forced  on  him.  If 
you  need  the  country,  get 
on  the  list  if  you  can.  Per- 
sonally, I  have  never  de- 
rived much  satisfaction 
from  working  DX  via  a  list, 
but  if  it's  the  only  way  to 
work  a  new  one,  I  will  do  it 

One  final  way  to  work  DX 
with  low  power  is  through 
satellites.  This,  of  course, 
requires  some  VHF  gear 
and  some  specialized  an- 
tennas. The  best  time  to  try 
for  DX  on  the  satellites  is 
just  at  acquisition  time  as 


they  come  over  the  hori- 
zon. In  the  near  future,  con- 
stant orbit  satellites  will  be 
sent  up  and  will  make  it 
possible  to  work  DX  consis- 
tently for  many  hours  a  day 
with  a  few  Watts  and  a 
small  VHF  antenna 

Using  the  preceding  tech- 
niques and  methods,  and  a 
few  of  your  own  that  you 
will  acquire  through  experi- 
ence, it  is  quite  possible  to 
work  DX,  lots  of  it,  with  low 
power  and  low  antennas.  It 
is,  in  many  ways,  more  chal- 
lenging and  more  rewarding 
than  it  is  to  the  high-power, 
big-antenna  boys  who  be- 
come somewhat  blase 
about  DX  after  awhile.  The 
main  things  you  need  to  re- 
member are  patience,  lis- 
tening, and  timing.  If  you 
work  on  those  three  things, 
you  can  work  a  logbook  full 
of  DX.  Spend  most  of  your 
time  on  CW  on  10  and  15, 
and  on  20  when  those 
bands  are  not  open.  Good 
lucklH 
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MODELS 


MFJ-941C  300  Watt  Versa  Tuner 

Has  SWR/Wattmeter,  Antenna  Switch,  Balun.  Matches  everything  1.8-30  MHz:  dipoles,  vees, 
random  wires,  verticals,  mobile  whips,  beams,  balanced  lines,  coax  lines. 


Fastest  selliirg  MFJ  tuner  ,  .  .  because  it  has 
the  most  wanted  features  ai  the  best  pnce. 

Malcties  everything  from  1.e-30MHz:  dipoles, 
inverted  ^ees,  random  wires,  verticals,  mobife 
wtiips.  hearrs,  balanced  and  coax  lines. 

Run  up  to  300  watts  RF  power  gutp^. 

SWR  and  ffual  range  wattmeter  (300  &  30 
watts  full  scale,  forward/reflected  power).  Sensr^ 
tive  meter  measures  SWR  to  5  watts. 

MFJ-900  VERSA  TUNER 


MFJ-900 


$44 


95 


hlatches  caax,  random  wires  1,3  30  MMz. 
Handles  up  to  200  watts  output;  efttcient  air- 
wound   inductor  gkes  more  watts   out.   &x2x6" 
Use  3*iy  transceiver,  solid  state  or  tube. 
Operate  all  bands  with  one  antenna 

Z  OTHER  200W  MODELS: 

MFJ'901,  S54.95  (  +  S4),  like  900  but  includes 
4:1  balun  for  use  w^th  balanced  lines. 

MFj'16Q10,  S34.95  [  +  $4),  for  random  wires 
ontV.  Great  for  apartment,  motel,  camping,  opera- 
tion. Tunes  1,8-30  MHz. 


FJ-g84  VERSA  TUNER  IV 


MFJ-984 


Up  to  3  KW  PEP  and  i1  matches  any  teedllne, 
1.S  30  MH?,  coax,  balanced  or  random, 

10  amp  RF  ammeter  assures  max,  power  at 
mm.  SWR.  SVyR/Wattmeter.  for./ref.,  2000y200W. 
ia  position  du3t  inductor,  ceramic  switch. 
7  pos.  ant  switch.  250  pf  6KV  cap,  b)<l4x14 
300    watt    dummy    load,    4:1    ferrite    balun, 
3   MORE   3  KW   MODELS:   MFJ'96t,   $209.95 
(  +  S10),    like   984   less   ant.   switcti,   ammeter. 
MFJ-9eZ,  $20S.9S  (  +  $10),  like  984  less  am 
meter,    SWR/Wattmeler,     MFJ-9flO,     5179,95 
(  +  $10}.  like  982  less  ant,  switch. 


FleKjble  antenna  switch  selects  2  coax  lines, 
direct  or  tt>rough  tuner,  random  wire/batanced  line, 
or  tuner  bypass  for  dummy  load. 

12  position  efficient  airwound  inciuclor  lor 
lower  losses,  more  watts  out. 

Built-in  4:1  balun  lor  balanced  lines,  1000V 
capacitor  spacing. 

Works  with  all  solid  state  or  tube  rigs 

Easy  to  use,  anywhere.  Measures  8^2x6  ".  has 

MFJ  949B  VERSA  TUNER  II 

MFJ-949B 


I  ^* 


0: 


/w 


^f^l 


■■MH^II 


MFJ's  best  300  watt  Versa  Tuner  II. 

Maiches  everylhing  from   1.8  30   MHz.  coax, 
randoms,   balanced   lines,   up  to  300W   output, 
solid-state  or  tubes. 

Tunes  out  SWR  on  dipoles,  vee^.  long  wires, 
verticals,  whips,  beams,  quads. 

Built-in  4:1  balun.  3D0W,  SOohm  dummy  load, 
SWft  meter  and  2-range  wattmeter  (300W  ^  30 W), 

6  position  antenna  swilcti  on  tront  panel,  12 
position  air-wound  inductor;  coax  connectors,  bind^ 
mg  posts,  black  and  beige  case  10x3x7'. 

MFJ-989  VERSA  TUNER  V 


MFJ-989 


$ 


319 


95 

( +  S10) 


New  smaller  sire  matches  new  smalter  rigs  — 
only  10  3/4Wx4-1/2Hx14-7y8D". 

3  KW  PEP.  250  pi  6KV  caps.  Matches  coax, 

balanced  lines,  random  wires  1.8-30  MHz. 

Roller  inductor,  3  digit  turns  counter  plus  spin 
ner  knob  for  precise   inductance  control   to   get 
that  SWR  down. 

Built-in  300  watt,  50  ohm  dummy  load. 

BifilMn  4:1  temte  balun. 

DuHI-in  ligttted  2%  meter  reads  SWR  plus  for 
ward/retlected  power.  2  ranges  {200  S.  2000W). 

6  position  ant.  switch.  AI    cabinet    Ttit  bail 


Ham  Radioes  most  popular 
antenna  tuner.  Improvmtia  too. 


SO- 239  connectors.  5- way  binding  posis.  fin- 
ished in  eggshell  white  with  walnut-grained  sides, 
4  Qlher  300 W  Models:  MFJ'940B>  $79.95 
(  +  $4),  like  941C  less  balun.  MFJ'945,  $79.95 
I  +  S4),  like  941C  less  antenna  switch.  MFJ  944, 
579.95  (  +  $4).  like  945.  less  SWRMaltmeter, 
MFJ-943,  $69.95  (  +  $4),  like  944.  less  antenna 
switch.  Optional  mobile  bracket  for  94 1C,  940B, 
945,  944.  S3. 00 

MFJ-962  VERSA  TUNER  III 


MFJ-962 


Run  tip  to  1.5  KW  PEP,  match  any  feed  line 
from  1.8-30  IVfHz. 

Built-in   SWB/Wattmeter   has    2000   and   200 

wait  ranges,  torward  and  reflected . 

6  position  antenna  switch  handles  2  coax  fines, 
direct  or  through  tuner,  plus  wire  and  tjalanced 
lines 

4:1  balun.  250  pi  6KV  cap  12  pos,  inductor 
Ceramic  switches.  Black  cabinet,  panel. 

ANOTHER  1.5  KW  MODEL:  MFJ  961,  SI  79  95 
{  +  $10),  similar  but  le5S  SWR/Wattmeler. 


To  order  or  for  your  nearest  dealer 

CALL  TOLL  FREE    ^jB 
aOO-647-1800  I 


For  tech,  mio..  order  q\  repair  status,  or  calls 
outside  continental  U.S.  and  Inside  Miss.,  call 
6D1  323  5B69. 

•  All  MFJ  products  unconditiflinallY  guaranteed  for 
one  year  (except  as  noted). 

•  Products  ordered  from  MFJ  are  returnable  within 
3D  days  for  full  retond  (less  shipping). 

•  Add  shipping  &   handling  charges  in  amounts 
shown  in  parentheses. 


Write  for  FREE  catalog,  over  80  products 

ENTERPRISES, 

INCORPORATED 


MFJ 


Box  494,  Mississippi  State,  MS  39762 


^See  List  of  Advertisers  on  pag&  714 
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lim  Weir  WBSBHt 
Radio  Systems  Technology 
10965  Crass  Valley  A ve^ 
Crass  Vaihy  CA  95945 


A  Flier's  Guide  to  the  Airwaves 

off  we  go  into  the  wild  blue  yonder 


HOW  many  hams  can 
claim  to  have  carried 
on  a  5'State  simultaneous 
QSO  on  2  meters,  without 
repeaters,  mobile,  where 
two  of  the  stations  were  400 
miles  apart?  It's  easv— all 
you  have  to  do  is  get  your 
antenna  12,000  feet  in  the 
air!  A  difficult  task,  you 
say?  Not  at  all,  if  you  go 
aeronautical  mobile. 

Tm  not  going  to  get  into  a 


discussion  of  the  old  "hand- 
ie-talkie in  an  airliner^'trick, 
except  to  say  that  no  airline 
captain  or  airline  radio 
shop  people  in  their  right 
minds  are  going  to  give  you 
permission  to  play  with 
your  toy  while  their  ten- 
million-dollar  jet  is  boring 
holes  in  the  sky  5  miles  up. 
If  you  somehow  sneak  your 
hand-held  on  board  without 
permission,    you    risk    a 


$10;000  fine  and  5  years  in 
stony  lonesomeness,  loss  of 
license,  and  the  chance  of 
putting  120  people  plus 
yourself  into  the  side  of  a 
vertical  granite  runway- 
No,  I  much  prefer  to 
hook  my  radio  onto  a  small 
general-aviation  type  of  air- 
plane. Here,  the  only  per- 
mission you  need  to 
operate  your  rig  is  a  nod  of 
the  head  from  the  guy  fly- 


ing the  left  front  seat. 

By  now,  95%  of  you  may 
have  one,  two,  or  three  mis- 
conceptions about  aero- 
nautical mobile: 

1.  It  is  against  FCC  ama- 
teur rules  to  operate  aero- 
nautical mobile- 

2.  It  is  against  FAA  rules 
to  operate  an  amateur  sta- 
tion in  an  airplane, 

3.  No  pilot  is  going  to 
take  me  joyriding  just  so  I 


Photo  A,  Connecting  the  antenna  onto  the  mount  and  run-     Photo  B.  Installing  a  temporary  antenna  mount  onto  the  tie^ 
ning  the  coaxial  cable  down  the  trailing  edge  of  the  strut       down  ring. 
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.95 

74LS68e 

240 

74LSl6a 

.95 

74LS689 

2.40 

7400 


I 


74O0 

.19 

74128 

.55 

740t 

.19 

74132 

.45 

7402 

.19 

74136 

.50 

7403 

.t9 

74141 

,65 

7404 

.19 

74142 

295 

74<» 

.22 

74143 

295 

740B 

?? 

74144 

2,95 

7407 

?? 

74145 

60 

740(3 

.24 

74147 

1,75 

7409 

.19 

74148 

1,20 

7410 

.19 

741S0 

1  35 

7411 

-25 

74151 

,65 

7412 

.30 

74152 

,65 

7413 

.35 

74153 

.66 

7414 

.55 

74154 

1,40 

7416 

.25 

74155 

,75 

7417 

.25 

74156 

.65 

7420 

,19 

74157 

.55 

7421 

.35 

74159 

165 

7422 

.29 

74160 

.85 

7423 

,29 

74161 

.70 

7425 

.29 

74162 

.85 

7426 

.29 

74163 

85 

7427 

.29 

74164 

,85 

7428 

.45 

74165 

.85 

7430 

.19 

74166 

1,00 

7432 

.29 

74167 

1.95 

7433 

.45 

74170 

1.85 

7437 

29 

74172 

595 

7438 

.29 

74173 

,75 

7440 

19 

74174 

89 

7442 

.49 

74175 

,89 

7443 

m 

74176 

,B9 

7444 

69 

74T77 

,75 

7445 

,69 

74178 

lis 

7446 

.59 

74179 

t.75 

7447 

.69 

74teo 

,75 

744S 

.69 

74181 

2,25 

7450 

.19 

741B2 

75 

74S1 

^ 

74184 

2,00 

7453 

.23 

7418S 

2,00 

7454 

^ 

74186 

16.50 

7460 

.23 

74190 

1.15 

7464 

39 

74191 

1.15 

7465 

.39 

74192 

.79 

7470 

.:is 

74193 

79 

7472 

^ 

74194 

.85 

7473 

.34 

74195 

.85 

7474 

.35 

74196 

79 

7475 

.49 

74197 

.75 

7476 

.35 

74198 

1,35 

7480 

.59 

74199 

135 

7481 

1.10 

74221 

1.35 

7482 

.95 

74246 

1,35 

7483 

.50 

74247 

1.25 

7484 

.50 

74244 

1.85 

7485 

.65 

74249 

1.95 

7486 

.35 

74251 

.75 

74B9 

4.95 

74259 

225 

7490 

.35 

74265 

1,35 

7491 

.40 

74273 

1.95 

7492 

.50 

74276 

1.25 

7493 

.49 

74279 

.75 

7494 

.65 

74283 

2.00 

7495 

,55 

742B4 

3.75 

7496 

.70 

74285 

3.75 

7497 

2.75 

74290 

.95 

74100 

1.00 

74293 

.75 

74107 

.30 

74298 

85 

74109 

.45 

74351 

225 

74110 

.45 

74365 

.65 

74111 

.55 

74366 

.65 

741  te 

1.55 

74^/ 

.65 

74120 

1.20 

74368 

65 

74121 

,29 

74376 

2.20 

74122 

.45 

74390 

1.75 

74123 

.56 

74393 

1,35 

74126 

.45 

74425 

3.15 

74126 

,45 

74426 

85 

74490 

2.55 
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74800  SERIES 


74S00 

44 

74S74 

.^ 

745 163 

3  75 

74S258 

149 

74S02 

48 

74SB5 

2.3B 

74S168 

4.65 

74S260 

1.B3 

74S03 

48 

74S86 

1.44 

748169 

5.44 

74Sa74 

19.^ 

74504 

79 

74S11Z 

?.59 

74S174 

1.09 

74S275 

19.95 

74505 

79 

74S113 

198 

74S175 

10* 

74S2®» 

290 

74  sue 

48 

74S1 14 

T.50 

745181 

447 

74S287 

475 

74S09 

98 

74S124 

2  77 

74S182 

29S 

74S288 

4.45 

74S10 

69 

74S132 

1.24 

74S1S8 

395 

74S289 

698 

74&11 

83 

74S1.33 

J8 

745189 

1495 

7433^1 

6.95 

74$15 

.70 

74S1M 

89 

74S194 

295 

74S373 

3  45 

74S20 

,es 

74S135 

1.48 

74S195 

1.89 

74S374 

345 

74S22 

98 

74Sl3a 

toe 

74S196 

4,90 

7453^1 

7.95 

74S30 

46 

74S139 

1.25 

74S197 

4  25 

745387 

5  75 

74S32 

,98 

74S140 

1.45 

74Sa0l 

14  95 

74S412 

298 

74S37 

1.8/ 

74S151 

1  19 

74S225 

6.95 

74S471 

9  95 

74&38 

lea 

74S153 

1,19 

745240 

3.98 

74S472 

16.85 

74S40 

44 

74S157 

1  19 

7482^1 

3.75 

74S474 

17  85 

74S51 

78 

745158 

t.4S 

74S251 

1.90 

74S4fl2 

1560 

74S64 

.79 

74S161 

2  85 

74S253 

7.45 

74S57Q 

7.80 

74565 

1.25 

74S162 

3.70 

745257 

1.39 

74SS71 

7.80 

TV 
CIRCUITS 


MISC 


MC1330 

IjBi 

MCI  350 

1J» 

MC1358 

1.79 

LM3B0 

1.29 

LM386 

1.50 

LM565 

.99 

LM741 

.29 

LM1310 

2.90 

LWI1SO0 

2.99 

iM1S89 

2,49 

eT26 

l.ffi* 

3242 

9.95 

flT28 

2.49 

AY5^1013  3.95 

flT95 

.99 

TR1602 

4.96 

erge 

,99 

IM6402 

7.» 

8T97 

.99 

1771 

24.e« 

8T98 

-99 

1/91 

36.95 

1488 

,99 

UPD765 

39  95 

1489 

..99 

8272 

39.95 

DM8t3f 

2.95 

CMOS 


74C0O 

.35 

74C373 

2.75 

4018 

.95 

4093 

.95 

74C02 

.35 

74C374 

2.75 

4019 

.45 

4099 

1  95 

74C04 

.35 

74C901 

.80 

402  0 

.95 

14409 

8,95 

74C0a 

.35 

74C902 

.85 

4021 

.95 

14410 

8,95 

74C10 

.35 

74C903 

,85 

4022 

1.15 

14411 

9,95 

74C14 

1.50 

74C905 

10.95 

4023 

.35 

14412 

12,95 

74C20 

.35 

74C906 

.95 

4024 

.75 

14419 

2.95 

74C30 

35 

74C907 

1.00 

4025 

.35 

4502 

.95 

74C32 

,50 

74C90e 

2.00 

4026 

1.65 

4503 

.65 

74C42 

1.75 

74C909 

2.75 

4027 

.65 

4508 

1.95 

74C48 

2.10 

74C910 

9.95 

4028 

,80 

4510 

.95 

74C73 

.65 

74C911 

10  00 

4029 

,95 

4511 

.05 

74C74 

.85 

74C912 

10.00 

4030 

.45 

4512 

.95 

74C76 

ao 

74C914 

1.95 

4034 

2.95 

4514 

1.25 

74C83 

1,95 

74C915 

2.00 

4035 

.65 

4515 

2  25 

74C85 

1.95 

74C918 

275 

4040 

.as 

4516 

155 

74086 

.95 

74C920 

17.95 

4041 

125 

4518 

1,25 

74C89 

4.50 

74C921 

15.95 

4042 

.75 

4519 

1.25 

74C90 

1.75 

74C922 

5.95 

4043 

.65 

4520 

1,25 

74C93 

1.75 

74C923 

5.95 

4044 

-85 

4522 

1,25 

74C95 

l.TS 

74C925 

6.75 

4046 

.95 

4526 

1J» 

74C107 

1.00 

74C926 

795 

4047 

.95 

4527 

1  96 

74C150 

5.75 

74C927 

7.95 

4049 

,55 

4528 

1,25 

74C151 

2.25 

74C928 

7.95 

4050 

,55 

453T 

95 

74C154 

3.25 

74C929 

1995 

4051 

.95 

4532 

1.95 

74C157 

1.75 

740930 

19.95 

4053 

.95 

4538 

1  95 

74ClfiO 

2.00 

4000 

.35 

4060 

1.45 

4539 

1.^ 

74C161 

2.00 

4001 

.35 

4066 

.75 

4543 

2  70 

74C162 

2.00 

4002 

.25 

4068 

.40 

4555 

,95 

74C163 

200 

4006 

.95 

4Mi9 

.35 

4556 

,95 

74C164 

200 

4007 

.29 

4070 

.;^5 

4sai 

1.95 

74C165 

2.00 

4006 

,95 

4071 

.30 

4562 

1,95 

74C173 

2.00 

4009 

.45 

4072 

.30 

45S4 

95 

74C174 

2.25 

4010 

45 

4073 

,30 

4585 

95 

74C175 

225 

4011 

.35 

4075 

.30 

4702 

12,95 

74G192 

2.25 

4012 

.25 

4076 

.95 

4724 

1,50 

74C193 

2.25 

4013 

.45 

4078 

.30 

80C07 

.95 

74C195 

225 

4014 

95 

4081 

.30 

B0C95 

.85 

74C200 

575 

4015 

,95 

4082 

.30 

eocoe 

.95 

74C??1 

2.25 

4016 

.45 

4085 

.95 

B0C97 

96 

4017 

1.15 

4086 

^5 

80C98 

1.20 

DIP  SWITCHES 


TRANSISTORS 


4  posnicn 

.85 

5  position 

,90 

6  position 

.90 

7  position 

,95 

8  position 

.95 

COKNECTORS 

R5232MALE 

3.25 

RS232  FEMALE 

3  75 

RS237  HOOD 

1.25 

S'lOOST 

3  95 

s-iooww 

4.95 

PN2222 

2N3904 
2N3906 
2N3a55 
IN414a 
IN  4004 


10^1,00 

10/1.00 

10/1.00 

.79 


100/6,99 

100/8,99 

100/8  99 

10/6,99 

25/1.00 

10/1.00 


LINEAR 


VOLTAGE  REG'S 


TBOfft 
TSCBT 
?812T 
7B1ST 
7824T 

m 
as 

.99 
.99 

7905T 
79121 
7915T 
/92*T 

99 

99 

1,19 

119 

Tflnfiit 
7B12H 
?815K 

T39 
1J9 
139 

7905K 
7912K 

1.49 
1^ 

78U16 
78L12 
78^15 

69 
69 
69 

79L06 
79L12 
79L16 

79 
,79 
,79 

LM300f< 
LM3irT 
LM317K 

149 
1.95 
3,96 

LM323K 
LM337K 

4.96 
3.95 

T- 

TO220     Ki 

sTO^     L-T0'9S 

LM301V 

.34 

LW741V 

J9 

LM308V 

.98 

LM747 

79 

LM'ilHIK 

1.49 

LM748V 

.59 

LM311 

.64 

LM1310 

2.90 

LU3^f\ 

1.95 

MC1330 

tJ9 

LM317K 

3.95 

MC1350 

1J9 

LM3ia 

1.49 

MC1358 

T79 

LM323K 

4.95 

LM1414 

159 

LM324 

.59 

LM14&SV 

69 

LM337K 

3.95 

LM1488 

139 

LM339 

,99 

LM1469 

1.39 

LM377 

2.29 

LM1300 

299 

LM380 

t-29 

LM1S89 

2  49 

LM3e6V 

1.50 

LM3900 

59 

LM555V 

.39 

LM  3909  V 

aa 

LM555 

.69 

LM3914 

395 

LM565 

.99 

LM3915 

3  95 

LM566V 

1,49 

LM3916 

3,95 

LM567V 

1.29 

75451V 

.39 

LM723 

49 

75452V 

.39 

LM733 

.98 

75453V 

.39 

masier  chaige 


'rnf    i^l<»»knM 


ViSA 
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JDR  MICRODEVICES,  INC. 

1101  South  Winchester  Blvd.     ^4^9 
San  Jose,  California  9S128 

300 saasooo    aoo 662 6263 (Caiif.) 

408-2474852 


T=TO'220  V=r8PlN   K«1X>3 


TERMS;  For  •hJpplna  Ineluda  $2-00  for  gp$  Ground;  S3.00 

for  UPS  eiu*  Lib«l  Aln  tlO.OO  minimum  ord$r,  B«y  Arti 
Raildent*  idd  ^Vt%  »4«ft  tax  Calif,  R«»ldanlB  add  6% 
8al«»  t«x.  Wa  r««»rv*  tli«  right  to  limit  duafilltl»»  ind 
sub«tKul«  manufacturar.  Pric««  aut>|*ct  to  cnangt  williout 
noUca. 


^See  Ust  of  Advertt&ers  on  p^ge  fi4 
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Photo  C  Detail  of  the  antenna  mount  and  tiedown  ring.  The     Photo  D.  The  author  enfoying  a  Saturday  afternoon  aero- 
antenna  is  a  48-cm  length  of  brass  brazing  rod.  nautical  mobile  (at  rest)  QSO. 


can  get  my  antenna  2  miles 
up. 

Now  let's  pop  these  bub- 
bles in  order, 

1  "It  is  against  FCC  ama* 
teur  rules  to  operate  aero- 
nautical mobile."  Rubbish. 
FCC  rules(part97)  allow  the 
amateur  to  operate  mobile. 
Period  They  do  not  restrict 
you  to  automobile,  boat, 
snowmobile,  submarine,  or 
airplane.  You  may  operate 
aeronautical  mobile  under 
exactly  the  same  rules  as  if 
you  were  operating  your 
automobile  station  in  the 
same  area. 

2.  'Mt  is  against  FAA  rules 
to  operate  an  amateur  sta* 
tion  in  an  airplane:"  I  wish  I 
had  a  nickel  for  every  time 
I've  heard  this  ridiculous 
statement.  FAA  rule  91  19 
clearly  states  that  any  elec- 
tronic device  that  the  pilot 
feels  will  not  interfere  with 
the  safe  operation  of  the 
flight  is  authorized  for  use. 
As  a  matter  of  fact,  there 
was  so  much  confusion 
over  this  rule  that  the  FAA 
went  out  of  its  way  to  issue 
a  clarification  of  the  rule  to 
permit  not  only  hand-held 
rigs  but  also  permanently- 
mounted  amateur  sets  for 
the  ham  pilot.  More  about 
this  later. 

3.  ''No  pilot  is  going  to 
take  me  joyriding  ." 
Would  you  turn  down  a 
phone-patch  request  from 


one  of  your  neighbors? 
Wouldn't  you  give  of  your 
time  and  equipment  to 
someone  who  wanted  to 
become  a  ham?  Pilots  are 
pretty  much  the  same.  Cen- 
erally,  they  are  quite  happy 
to  show  off  their  hobby  (or 
profession)  to  an  interested 
neighbor.  Nor  is  flying  all 
that  expensive.  An  hour's 
fuel  goes  for  about  $6;  if  the 
pilot  has  to  rent  the  plane, 
fif^ure  on  $20  an  hour,  tops. 
One  good  way  of  getting 
to  know  a  pilot  is  to  offer 
him  (or  her)  a  few  phone 
patches  to  relatives,  or  in- 
vite him  over  for  an  after- 
noon of  20-meter  DX  work. 
Gradually  lead  into  the  sub- 
ject of  aeronautical  mobile, 
an  1 11  bet  that  within  the 
week  you'll  have  your  rig  in 
the  airplane. 

Where  do  you  hang  the 
antenna?  Well,  if  the  air- 
plane isn't  yours,  you're 
probably  going  to  have  to 
stick  to  the  2-meter  and 
above  bands  I've  done  my 
fair  share  of  aeronautical 
mobile,  and  I  can  almost 
guarantee  that  an  indoor 
whip  or  rubber  duckie  will 
produce  poor  results,  if  any. 
Even  near  a  window,  you 
are  still  inside  an  almost 
completely  enclosed, 
metallic  "screen  room/' 
and  "getting  out"  will  be  dif- 
ficult, if  not  impossible. 

This  situation  dictates  an 


outside  antenna  of  some 
sort,  but  hanging  a  whip  out 
in  the  breeze  will  also  pre- 
sent a  fairly  difficult  me- 
chanical problem.  Yes,  me- 
chanical—not electrical 
Forget  the  3-dB-gain  long 
whips,  the  longwires,  and 
the  arrays.  A  good  old  quar- 
ter-wave whip  is  more  than 
adequate  for  aeronautical 
work.  Now  the  problem  will 
be  getting  a  quarter-wave 
wire  outside  the  plane,  and 
this  is  not  an  easily  solved 
problem. 

You  see,  drilling  a  mount- 
ing hole  in  an  airplane  re- 
quires a  tinker's  license 
from  Uncle  Sammy,  and 
most  airplane  owners  take  a 
dim  view  of  someone 
punching  unnecessary  holes 
in  their  birds.  Also,  that 
wire  will  have  120  mph 
winds  buffeting  it  all  the 
time  you  are  airborne,  and 
the  last  thing  you  want  to 
do  is  drop  a  metal  object 
onto  someone's  head 
below.  1  mean,  that  kind  of 
thing  could  ruin  his  whole 
day!  And  for  those  of  you 
thinking  of  using  a 
magnetic  mount,  forget  it 
That  bird's  skin  is  aluminum 
and  besides,  the  pilot's 
compass  is  more  than  hap- 
py to  lock  onto  the  antenna 
base  magnet  rather  than  the 
North  Pole,  and  there  are 
better  ways  than  this  of  get- 
ting lost. 


About  the  only  good 
place  for  an  antenna  on 
OPA  [other  people's  air- 
planes) is  the  trunk-lip 
mount  base  attached  to  the 
baggage  (or  cargo)  door 
opening  Remember  to  put 
in  a  rubber  shim  so  that  the 
airplane  paint  job  doesn't 
get  marred.  If  the  airplane 
doesn't  have  a  cargo  door, 
the  passenger  door  may  be 
used,  being  careful  to  dam- 
age the  weather  stripping  as 
little  as  possible. 

Another  good  idea  (on 
high-wing  aircraft)  is  to  re- 
move the  bolt  that  attaches 
the  tiedown  ring  (non-struc- 
tural) to  the  strut,  insert  a 
home-made  whip  mounting 
plate,  and  reinsert  the  bolt 
Run  the  coax  from  this 
plate  into  the  cabin  via  the 
strut  and  lace  it  in  place 
with  nylon  lacing  tie,  plas- 
tic  tie- wraps,  or  [as  a  last  re- 
sort) heavy  duct  tape 
(Photos  A,  B,  and  C  show 
construction  and  installa- 
tion details  of  a  tiedown- 
ring  mount  on  the  author's 
Cessna  172.) 

If  you  own  the  airplane, 
things  are  a  little  easier.  I 
will  pass  on  to  you  a  trick 
that  lets  you  hang  the 
antenna  on  the  best  spot  on 
the  airplane— the  belly;  yet, 
if  and  when  you  decide  to 
sell  the  airplane,  you  can 
remove  the  antenna  mount 
with  no  sign  of  it  ever  hav- 
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COMPLETE  -  ASSEMBLED  AND  TESTED  -  READY  TO   INSTALL  -  NOT  A  KIT 

AMATEUR  TELEVISION 
MICROWAVE  RECEIVER  DOWNCONVERTER 

ELECTRONIC  HOBBY  INNOVATIONS  is  proud  to  present  to  the  Amateur  Radio 
Market  a  high  gain,  low  noise, modern  technology  S-Band  Microwave  receiver 
converter.  This  converter  will  let  you  explore  the  unknown  frontier  of  Amateur 
and  commercial  radio,  for  your  personal  enjoyment.  In  this  region  of  line-of- 
sight  reception,  tune  in  the  band  of  Amateur^digital ,  FM,  AM,  or  TV  modes  of 
transmission  using  the  downconverter  and  your  own  television  set.  This  unit  was 
designed  for  Amateur  use,  reception  of  other  TV  signals  is  the  responsibility 
of  the  owner- 

COMPARE  THESE  SPECSI 

Cavity  tuned  front  end  -  Hewlett-Packard  low  noise  transistor  -fully  tested 
Hewlett-Packard  5082-2835iquality  Hot  Carrier  Microwave  Mixer  Diodes 
Stable,  Voltage  Tuned  Oscillator,  for  smooth  tuning  range 
Single,  light  weight  unit, completely  self  contained  for  easy  installation* 
Weather  tight  Chroma ted  Aluminum  Case  for  long  endurance  to  weather 
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Tunes   2,10  GHz,    through   2.40  GHz. 

Preamplifier   has   10  dB   nominal   gain   with   a    2,5  dB    noise  figure 

Output  tunes  TV  channels    2  to   6  ,    Output   Impedence  75  or   300  Ohms 

Performance  Guaranteed  or  your  money   fufly    refunded.  Full   Year  Warranty 

AMATEUR   SPECIAL   $179.95   Including   shipping    (UPS) 

VISA  and  MASTERCARD   charges  accepted.    Call    (804)    489-2156,    COD's   OK 
Call   refunded  on  all  orders    ,    Virginia   residents  please  add   4%  state  sales  tax 

Available  Separately 
Preamplifier  -   Fully  Assembled   and   tested  -    $59,95 
Slotted   Array  Antenna   -    15  dB   nominal   gain   -    $29.95 
Power  Supply   -    Fully  Assembled  and   tested   -    $34,95 
Downconverter   Board   -   Fully   Assembled  and   tested  -    $69,95 

ELECTRONIC    HOBBY    INNOVATIONS 

7510  CRANBY   STREET   SUITE    207 

NORFOLK,    VIRGINIA   23505 


t^See  List  of  Advertisers  an  page  1 14 
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Photo  E.  Mounting  the  BNC  connector  to  a  spare  belly  in- 
spection plate.  Note  that  the  cable  is  securely  clamped. 


ing  been  on  the  airplane. 
Not  only  that,  you  will  be 
able  to  operate  any  band 
you  wish  simply  by  using 
plug-in  antennas  for  the 
various  bands. 

The  trick  is  this:  Co  to 
your  friendly  airplane  parts 
store  and  buy  an  extra  "bel- 
ly inspection-hole  cover 
plate"  for  your  airplane. 
Drill  this  extra  plate  to 
accommodate  a  BNC  fe- 
male connector.  Mount  this 
connector  onto  the  plate 
with  the  female  connector 
portion  on  the  outside  of 
the  plate.  Remove  your 
present  belly  inspection 
plate  and  store  it  in  a  safe 
place,  because  you  will 
need  it  if  you  ever  want  to 
take  the  ham  antenna  con- 
nector  off.  Connect  your 
coax  cable  to  the  inside  of 
the  connector,  and  string 
the  coax  up  to  where  the  rig 
is  going  to  be  installed. 
(This  last  step  really  should 
be  inspected  by  a  licensed 
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3-TERMIftlftL  VOLTftGt  REGULATOR   IS 
NATIONAL  SEMICONDUCTOR    LM517  FOR 
CURREtJTS    UP  TO    I  5  AMPS,   H^H   L«3S0 
FOn    CURRENTS  Up  TO  3-0  AMPS. 


Fig.  7.  Schematic  of  24-to- 
12-volt  converter. 


airframe  mechanic.}  Now 
bolt  on  the  new  plate  and 
connector  where  yoo  re- 
moved the  old  plate.  Cut  an 
antenna  for  the  band  of 
your  choice  using  the 
quarter- wave  formulas 
from  the  Handbook.  Attach 
it  to  a  BNC  male  connector, 
making  sure  that  you  fill  the 
connector  body  with  epoxy 
to  keep  the  antenna  rod  me- 
chanically attached  to  the 
connector.  Connect  this  an- 
tenna to  the  belly  plate,  fire 
up  the  rig,  and  you  are  on 
the  air. 

Before  flight,  though, 
have  your  airframe  me- 
chanic make  a  logbook  en- 
try in  accordance  with 
Advisory  Circular  20-98, 
"Auxiliary  Two-Way  Air- 
borne Radio  System  In- 
stallations." In  some  cases, 
you  may  have  to  get  a  copy 
of  this  AC  from  your  gener- 
al aviation  district  office 
and  give  it  to  the  mechanic, 
as  most  of  them  have  never 
seen  this  document  I  highly 
recommend  that  you  tell 
the  mechanic  exactly  why 
and  how  you  plan  on  in  stal- 
ling your  antenna  —  before 
you  start.  Hell  hath  no  fury 
like  a  ticked-off  inspector, 
and  one  sure  way  to  torque 
his  jaws  is  to  do  your  work 
without  telling  him,  and 
then  ask  him  to  ''sign  off" 
your  brainchild.  (See  Photos 
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Photo  F.  The  inspection  plate  mounted  on  the  belly  with  a 
1 0-meter  band  rubber  duckie  antenna  attached. 


E,  F,  and  G  for  a  detailed 

view  of  this  belly-plate  an- 
tenna installation.) 

We  now  come  to  the  sub- 
ject of  power,  because  you 
sure  don't  want  to  run  from 
nicads  all  the  time.  Well,  I 
have  good  news  and  bad 
news.  Ninety-five  percent 
of  all  light  aircraft  have 
12-volt  battery  systems 
identical  to  an  automobile 
battery  supply.  With  these 
aircraft,  you  can  plug  di- 
rectly into  the  cigarette 
lighter,  or  have  your  me- 
chanic put  in  a  separate  cir- 
cuit breaker  or  fuse  (not 
expensive)  just  to  run  your 
ham  rig.  If  you  choose  to 
have  the  breaker  installed,  I 
strongly  suggest  that  you 
have  a  molex  type  of  pigtail 
connector  installed  in  both 
the  airplane  and  on  the  rig. 
Aircraft  vibration  is  a  mor- 
tal enemy,  and  "Jones,'' 
"octal,"  and  ''ribbon"  con- 
nectors have  a  nasty  ten- 
dency to  vibrate  apart  You 
might  also  check  your  local 
auto  parts  store  for  polar- 
ized ''bullet''  connectors 
which  are  also  relatively  vi- 
bration-proof. 

Now  for  the  bad  news. 
Since  1978,  Cessna  and  a 
few  others  have  been  using 


28-volt  electrical  sytems, 
but  they  still  use  the  same 
size  cigarette  lighter  plug 
and  the  same  size  circuit 
breakers  and  fuses.  There  is 
no  more  sickening  smell  in 
this  world  than  $300  worth 
of  French-fried  silicon.  The 
answer,  of  course,  is  to  ask 
the  pilot  beforehand  what 
kind  of  electrical  system  he 
has  in  his  airplane  — and  if 
he  doesn't  know,  then  he  is 
not  the  kind  of  pilot  I  espe- 
cially like  to  fly  with!  At 
any  rate,  if  the  aircraft  you 
are  using  has  a  28-volt  elec- 
trical system,  I  recommend 
that  you  use  one  of  the  new 
3'terminal  regulators  to 
drop  the  28  volts  down  to 
12.  Remember  during  trans- 
mit, your  rig  will  be  drawing 
about  2  or  3  Amps.  That 
means  that  your  regulator 
will  be  dissipating  up  to  50 
Watts,  as  a  good  heat  sink  is 
mandatory.  Fig,  1  shows  an 
easy-to-make  12-volt  reg- 
ulator for  use  with  28-volt 
aircraft, 

Well,  I've  told  you  how 
to  get  the  power  in  and  how 
to  get  the  power  out.  The 
only  thing  left  for  me  to  do 
is  pass  along  a  few  tips  I've 
found  useful  in  some  hun- 
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dreds  of  hours  of  aeronauti- 
cal mobile. 

•  Flying  is  hours  and  hours 
of  fun  punctuated  by  mo- 
ments  of  stark  terror.  If  the 
pilot  motions  for  you  to 
''cool  it"— shut  up.  Do  not 
make  one  more  transmis* 
sion  to  pass  along  73s.  A 
curt  "QRT— Stand  by"  is 
preferable  to  lousing  up  ap- 
proach control's  message 
about  the  coverging  707 
You  always  can  pick  up  the 
conversation  after  the 
'^aluminum  overcast"  miss- 
es you. 

•  Remember  that  at  alti- 
tude, 10  Watts  will  travel 
up  to  300  miles,  and  when 
you  hit  the  button  on  ,34/.94 
over  Vermont,  you  will 
bring  up  every  machine 
from  Maine  to  New  York, 
including  some  that  may 
not  be  too  happy  about  it. 
Remember  that  you  have 
fantastic  range  at  this  alti- 
tude, 50  work  simplex 
where  possible. 


•  Working  80  through  10  is 
possible— but  not  easy.  Un- 
less you  own  the  airplane 
and  are  willing  to  make 
your  ADF  sense  antenna 
double  in  brass  for  a  very 
short  whip  (matched,  of 
course,  with  an  antenna 
tuner),  then  I  suggest  you 
do  your  aeronautical  mo- 
bile on  a  band  that  requries 
a  short  antenna. 

•  Spikes  on  the  12-vott  air- 
craft supply  are  not  un- 
known, especially  when  the 

flaps,  landing  gear,  landing 
lights,  or  other  high-current 
draw  items  are  switched  on 
and  off.  A  16-volt  zener  or 
"transzorb^'-style  spike  sup- 
pressor inside  the  radio  will 
go  a  long  way  towards 
keeping  your  radio  out  of 
the  autoHJestruct  mode. 

•  DO  NOT  take  this  article 

as  license  to  string  wires 
and  cable  hither  and  yon 
about  the  airframe  without 
the  advice  of  a  pro.  The  few 


Photo  G.  A  power  and  antenna  patch  panel  mounted  in  a 
Cessna  172. 


bucks  (or  a  case  of  beer) 
you  may  have  to  pay  a  li- 
censed expert  to  check 
your  installation  is  cheap 
insurance  when  it  comes  to 
betting  your  fanny, 
•  And  last,  but  not  least, 
QSL  if  asked.  Some  hams  go 


their  whole  careers  without 
one  single  /AM  on  their 
walls.  Above  all,  have  fun. 
Aeronautical  mobile  is  the 
least  used  yet  most  reward- 
ing mode  of  operation,  I 
hope  to  meet  you  someday 
in  my  first  AM/AM  QSO  ■ 
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AMATEUR  ELECTRONIC  SUPPLY RMpHiennomd-vpSoh 


HENRY  IKD'S  80  ISm  bnearAmplitrefl200w  PEP  input. 
700w  PEP  fiominal  ootput  Single  Eimac  3-50OZ,  lune<i 
input.  AIC«  conservative  rated  power  supply,  burltin 
antenna  relay  Sze:  8^'h  "  14'*  «  15"d,  48  lbs. 


Regular  $695  -  Sate  Price  $649^ 


HENRY  ZKD-S  80  15nt  Unsar  Amplrfter  20O0  watts  PEP 
iniMJt.  I200w  PEP  Tiommaj  output  m  SSB.  1000  watts  CW, 
Rm  &  AM.  Two  Eimac  3  SOOZs.  100  watts  dnve.  tuned 
input  ALC.  heavy-duty  pdwef  supply,  tuli  metenfsg.  built  in 
antenna  relay  Size:  lOf^'ti  *  15"w  «  17^'d,  Wl  62  lbs 

Regular  $945-  Sale  Price  $895 


HENRY  2K  Classic  80  15m  Lirtesr  Amplifier.  2000  watts 
PEP  SSB  ^  1000  watts  CW.  RTTV  &  AM,  Two  Eimac  3-50QZS. 
80- 150  watts  drtve,  tuned  input.  ALC  ctrcuil  heavy  duly 
pawer  supply,  fully  metered,  air  cooled,  built-in  antema 
relay,  Si^e:  m^"h  -  16'.^/"w  «  IS^d.  Wt.  125  lbs 

Regular  $1295  -  Safe  Price  $1229 

HENRY  3K  Ctassk  80  ISm  Linear  Ainplifier  All  o1  tbe 
fampys  Henry  amplifier  features,  a  ntgg^  8877  tube, 
fugged  heavy  duty  power  supply  components  &  sDec«3i 
antenna  fe^ay  for  semi  breaJmi  CW  T^nts^ve  -  S2695 


^  New  from  DRAKE 


DRAKE  L-75  160-15^  Unear  Ampliftei  1200  watts  PEP 
SSB.  1000  wBtts  CW.  AM.  RHY  &  SSTV  Sirigie  3^500?,  60 
watts  dove,  tuned  input  BuiK m  power  supply,  relabve 
powtr  oiitput  irMliobon,  adjustable  AGC.  2  speed  fan  & 
bypass  switching  Size:  B'^^w  -  6'«*h  *  IA^m'^.  42  lbs. 

Regular  $81 9^^  -  Sale  Price  $729^ 

including  3-5O0Z  tybe 


DRAKE  L-7  160  15m  bnear  Amplifier  2O00  watts  PEP. 
SSB  S  m.  lOOO  watts  CW.  RHy,  SSTV;  conDnuous  duiv 
Two  3- 5002s.  100  watts  dnve,  tuned  mpuL  Separate  pOvitM 
suppty.  fully  metered,  RF  waltmeter.  adjustable  AGC  ? 
speed  fan  &  bypass  swrtch  Sfie:  (rf|  13*<'w  -  S  u 
*  14'rd.  27  lbs:  li^}  $^"w  «  7^*h  «  ll'd,  42^  lt>s 

Regular  $1 330  *  Sale  Price  $1149 

including  (2)  3-5007  tubes 


Order  now  as  quantities  are  limited  &  prices  subject  to  change 
without  notice,  Send  Check.  Woney  Ofder  or  Gal!  TOLL  FREE  and  use 
MASTERCARD  or  VISA.  Prices  DO  NOT  include  Shipping  Charges. 

STORE  HOURS:  Mori,  Tues,  Wed  &  Fri  9-5:30;  Thurs  9-8  (Las  Vegas 
9'6);  Sat  9-3.  •  Milwaukee  WATS  line  1-800-558^04 11,  open  for 
orrlnr^.  until  8  pm  COST  Monday  thru  Thursday. 


master  charge 

I  Ml  I  .•tttti««>*-  r  


VISA 


MIRAGE  B-23  All  mode  Solid  State  VHf  1^3 wer  Amplifier 
for  Hand-heldsA  low  power  FM/SSB transceivers.  For  14^ 
lo  14B  MHj,  lOOmw  to  5w  in/ 30w  out  #  2w.  RF  relay.  Sfze; 
4^V'w  »  2W'\\  «  ?'/'d  Wt  \h  lbs.  13.6  Vdc  @  5  Amps 


Regular  $89^^  -  Sale  Price  $79^^ 


MIRAGE  8108  Solid  State  VHF  Power  Amplifier  with  built 
in  switchable  lOdh  gam/2,5db  N,F,  receive  preamplifier. 
For  144  14B  MHi.  SlBw  in/BOw  out  @  lOw  Operates 
wtth  as  little  as  Iw;  l-2w  in  gives  15-30w  out  Linear,  for  FM. 
CW  and  SSB  wilh  external  or  automatic  internal  relay 
keying  with  adjustable  delay.  Size:  S^^w  «  J'h  ^  S'd  Wt 
3  lbs,  Requires  136  Vdc  #10-12  Amps 

Regular  $  1 79^^  -  Sate  Price  $159^^ 

MIRAGE  B-1016  Simdar tofi-108,except5-15w  in/160w 
nominal  out  #  Ithr;  1  2w  in  gives  30  60w  out  &ze: 
5     w  ^  Th  «  ird.  Wt,  5  lbs  136  Vdc  ^  20  25  Amps 

Regular  $279^^  -  Sale  Price  S249^ 

MIRAGE  B-1016  Same  as  B-1016.  except  rated  1545w 
in/  160w  out  ^'  30w  mpuL  Requires  116  Vdc  @  20-25A. 

Regular  $239''  -  Sale  Price  $209^ 

MIRAGE  D  1010  430  to  450  Mhz  Ail  Mode  Amphlier  .5  15w 
tn/lOOw  out  @  lOw;  Iw  in/25w  out,  3w  in/75w  out.  Size: 
rti  «  S^w  «  12"d  Wl.  5  lbs.  13.6  Vdc  @  12  AMPS. 

Regular  $3 1 9^^  -  Sale  Price  $289^^ 


KENWOOD  TL-922A  160  15m  Unear  Amplifier  2000  watts 
PEP  SSB,  1000  watts  CW,  RTTY.  Two  3-50OZs.  tuned  mput 
80  watts  drive  ALC.  blower  with  automatit  delay,  fully 
metered.  Si^e:  15l6"w  "  7^"h  *  16^"d,  Wl,  68  lbs. 

Regular  $1199-  Sale  Price  $1069 


Call  Toll  Free:  1  -800-558-04 1 1    '" """"""  'r.Z'->TiT  """  *"" 

AMATEUR  ELECTRONIC  SUPPLYJc 

4828  W.  Fond  du  Lac  Avenue;  Milwaukee.  Wl  53216  -  Phone  (414)  442-4200 

AES  BRANCH  STORES ASSOCIATE  STORE 


Inc. 


WtCKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  Wats  1-800-362-0290 

Outside  Ohio  1-800-321-3594 


ORLANDO  Florida  32803 

621  Commonwealth  Ave. 

Phone  {305)  894-3238 

Fla.  Wats  1-800-432-9424 

Outside  Fla.  1-800-327-1917 


LASVEGA$.Nevatfa  89106 

1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

Pete,  WA8PZA  &  Squeak,  AD7K 

Outside  Nev.  l-800-634-e227 


EfitCKSON  COMMUNICATIONS 

CHICAGO.  Illinois  60630 

S45G  H.  Milwaukee  Avenue 

Phone  (312)  631-5181 
Outside  ILL.  1-800-621-5802  ^"te^ 


John  I  LaManina  K3NXU 
W5  Skyview  Drive 
Shrewsbury  PA  17361 


Cybernet  Ten-Meter  Offset 

If  you've  gone  CB  to  10,  why  not  go  all  the  way? 

Add  the  repeater  offset  too! 


The  CB  to  10  FM  conver- 
sion in  the  January, 
1980.  73'  has  reheated 
many  cold  soldering  pen- 
cils in  the  past  few  months. 
Some  of  us  were  lucky 
enough  to  find  new  or  work- 
ing units  in  the  corner  of 
"Ye  OldeCBShoppe"  while 
others  either  purchased  cir- 
cuit boards  from  one  of  the 
surplus  houses^  or  one  of 
the  10  FM  transceiver  kits 
available.'  This  growth  in 
activity  has  led  to  an   in- 
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crease  in  the  use  of  both 
remote  bases  and  repeat- 
ers. 

What  is  described  here  is 
a  simple  way  to  add  a  re- 
peater offset  to  any  conver- 
sion utilizing  the  Cybernet 
board  CPTBM033,  036. 
039AOX)  for  not  much 
more  than  the  price  of  the 
offset  crystal  required. 

The  method  used  incor- 
porates diode  switching  of 
the  reference  crystal  oscil- 
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Fig,  h  (a)  Repeater  of  f set  switching  schematic,  (b)  Componerit 
arrar)gement 


lator  when  transmitting. 
The  theory  of  operation  is 
basic.  There  are  two  points 
on  the  motherboard  that  al- 
ternate  voltages  when 
switching  from  transmit  to 
receive.  When  in  the  re- 
ceive mode,  TP11  produces 
7  volts,  while  TP14  carries 
8.5  volts  on  transmit.  By 
switching  these  voltages  to 
the  proper  offset  crystal, 
either  simplex  or  repeater 
operation  can  be  selected. 

The  first  consideration 
must  be  the  selection  of  the 
proper  reference  crystal  If 
the  11.806&-MHZ  crystal 
were  replaced  by  one  cut 
for  12  65167  MHz,  as  dis- 
cussed in  the  73  conversion 
article,  an  offset  crystal  for 
12.61833  MHz  must  be  ob- 
tained. Some  conversions, 
however,  utilized  a  crystal 
for  12.571 66  MHz,  allowing 
29.500  through  29J0O  to 
fall  between  channels  20 
through  40.  For  these,  a 
crystal  for  12,53833  MHz  is 
required  to  provide  for  the 


lOO^kHz  shift. 

The  entire  circuit  shown 
in  Fig.  1(a)  can  be  mounted 
on  a  piece  of  Vector- 
board®  approximately  Va" 
X  1"  as  illustrated  in  Fig. 
Kb). 

Motherboard  Preparation 

Complete  the  following 
steps: 

1)  The  circuit  board  track 
must  be  cut  to  separate 
where  C1 18  (39  pF)  and 
trimmer  CTI 01  connect  to 
ground,  as  diagrammed  in 
Fig.  2. 

2)  To  maintain  continuity 
around  the  severed  track,  a 
ground  jumper  must  be 
added  near  the  edge  of  the 

board  as  indicated. 

3)  On  the  foil  side  of  the 
board,  insert  a  1N4148 
switching  diode  from  the 
isolated  area  to  the  ground 
track. 

4)  On  the  component  side 
of  the  board,  insert  a 
470'Ohm    resistor   at    the 
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Fig,  Z  A  1N4U8  dhde 
mounts  on  the  foil  side,  while 
the  470-Ohm  resistor  mounts 
on  component  side  next  to 
1103. 

cold  end  of  this  diode.  This 
can  be  done  bv  inserting 
one  end  of  the  resistor  in 
the  hole  found  between 
jumper  1103  and  R1 08  (1500 
Ohms).  Mount  this  resistor 
vertrcalty  from  the  board. 

5}  Locate  TP11  near  the 
10.695-MHz  crystal  oscilla- 
tor, and  mount  a  1N414d 
diode  vertically  with  the 
cold  end  down  to  the 
board, 

6)  Locate  TP14  (near  TP11) 
and  mount  another  1 N4148 
diode  in  the  same  manner 
(cotd  end  down). 

7)  Connect  the  hot  end  of 
the  diode  at  TP14  to  the 
common  position  of  a 
SPOT  switch  (see  Fig.  3). 

8)  Connect  the  hot  end  of 
the  diode  at  TP11    to  the 

open  side  of  the  470-Ohm 
resistor  mounted  vertically 
on  the  main  board  and  con- 
tinue this  connection  to  the 
SPOT  switch  at  the  simplex 
terminal. 


it«<i4a 


a.^V    TIUMS^tMTTER 


|iH4t4B 


^V   RECEIVER 


Mounting  the  Crystal  Board 

To  mount  the  crystal 
board,  complete  the  follow- 
ing steps: 

1)  Run  a  short  length  of  wire 
{ 1 ")  from  the  crystal  output 

end  of  the  crystal  board  to 
the  base  of  transistor  Q105. 
It  is  usually  best  to  solder 
this  directly  to  the  lead  of 
the  transistor,  (Go  easy  on 
the  heat.  They're  durable, 
but  don't  push  it) 

2)  For  ease  of  mounting, 
solder  the  hot  end  of  the 
diode  on  the  crystal  board 
to  the  top  of  transformer 
T101.  This  will  not  only 
serve  as  a  good  ground  con- 
nection, but  will  elevate  the 
crystal  board  approximate- 
ly Vi'^  above  the  main 
board. 

3)  Connect  the  open  end  of 

the  470-Ohm  resistor  on  the 
crystal  board  to  the  offset 
terminal  of  the  SPDT 
switch. 

Now,  all  that  remains  to 
be  done  is  to  adjust  the  off- 
set crystal  to  frequency  us- 
ing your  favorite  counter 
and  you're  ready  to  work  in- 
to those  machines  that 
you've  been  hearing. 

If  you  or  your  club  are  in- 
terested, information  on 
items  such  as  receiver  con- 
version kits  and  direct  re- 
placement 6-kHz  NBFM  i-f 
filters  are  available  from 
me  by  sending  an  SASE. 

See  you  on  29.6  FM.  ■ 

References 

1.  "CB  to  10  FM,"^  73  Magazine. 
January,  1980,  p.  117. 

2.  Surplus  Electronics,  7494  NW 
54  Street,  Mtaml  FL 33166, 

3.  Meico  10  FM  Transceiver  Kits. 
PO  Box  26.  Marissa  I L  62257. 
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fig.  3.  Cold  ends  of  diodes  are  connected  to  board.  Hot  ends 
connect  to  SPD  T  switches. 


FAST  SCAN  ATV 


WHY  GET  ON  FAST  SCAN  ATV? 
Yow  eari  send  t»roacicajt  quality  video  o*  home  movisi,  video 
tapes,  compuier  garner,  etc,  at  a  cost  that  h  le^  than  sloscan. 
Reailv  irmproves  public  service  communications  for  parade$r 
RACES.  CAP  searches,  wemher  waich.  etc. 
DX  is  about  the  same  as  2  meter  simpler  —  15  to  100  miles. 

ALL  IN  ONE  BOX 

TC-1  Transmitter/Converter  ,  ,  ,  . 
Plug  in  camerap  ant.,  mic,  and  TV 
and  you  are  on  the  air.  Contains 
AC  supply,  T/R  sw,  4  Modules 
below $  399  ppd 

PUT  YOUR  OWN  SYSTEM  TOGETHER 

TXA5  ATV  Exciter  contains 
video  modutator  and  xial  on  434 
or  439.25  mHz.  AIJ  modules 
wired  and  tested S  89  ppd 

PA  5  10  Watt  Linear  matches 
exciter  for  ^ood  color  and  sound. 
This    and    all     modutes     run    on 

13.8  vdc $89  pdd 

TVC-2  Down  converter  tunes 
420  to  450  mHz,  Outputs  TV 
ch  2  or  3.  Contains  !dwv  noise 
MRF901  preamp.  ..,*<$  5B  ppd 

PACKAGE  SPECIAL  all  FMA5  Audio  Subcarri«r  adds 
m  J  t  tfiitn^^^  Standard  TV  sound  to  the 
faur  modules $249  ppd       pj^^ure .....,.$  29  ppd 

SEND  SELF-ADDRESSED  STAMPED  ENVELOPE 
FOR  OUR  LATEST  CATALOG  iNCLUDlNG: 
Info  on  how  to  best  get  on  ATV,  modules  -for  the  builder, 
complete  units,  b&w  and  color  cameras,  gntennas,  monitors, 
etc,  and  more,  20  years  experience  in  ATV. 
Credit   card  orders  call    (213)    447^565.        Check,   Money 
Order  or  Credii  Card  by  maiL 
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G.I.S.M.O.      (803)  366-7157 

2305  CHERRY  ROAD 
ROCK  HILL,  S.C.  29730 


Service  Department 
Call  803^366-7158 


Order  Toll  Free!  ^^^ 

800* 845* 61 83 
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Ask  for  Instant  Software  at  a  computer  store  near  you. 


ALABAMA 

AM  PERSON  COMPUTERS,  Hwntfl^lH© 

COMPUTER  CENTER  TuiCRloaH 

COMPmERLANO.  HuntsmUt 

OLENSKV  BROTHERS,  tNC  ,  Mobl»» 

JUJWKA 

OD^PUTER  TALK,  Ar^HorMgn 

JUNEAU  ELECTWONlCa  Junttiu 

UUZCfMA 

OOMMERClALi  HOME  £VST€MS  Tucmti 

COMPUTER  STORE.  Pho«fl«i 

M  «  M  HLCCfRONlCS  SMVota 

MESA  Et,ECTFlOt4ECS.  HftU 

MILLETS  ELECtHONLCS,  Mvu 

PERSONAL  COMPUTER  PiACE  M«u 

PfK^FES&IONAL  DATA  SYSTEMS,  PhoeniM 

RUSAiEM  EtECTROMlCS,  S^r*  Cut 

StMlTTEK.  tucian 

EO*^rv/AErE  STATION,  T*ihj» 

AAKANSAS 

Oft  JAMES  A  CKPP5.  jn  .  S^Hngdikt 

GAUfOmiA 

AejVANei  AAOIO  (IVS  DWIW).  GrsH  ¥«il#K 

AOVA»«CED  OOMPUTiR  PAQCUCTS.  S*m«  Aim 

AUCO  ELECTION C  SUPn.¥,  AJUM 

BTTE  mt>U5TRiEa  Haywarit 

eme  shop  Cvrmot 

BYTE  SHOP.  Citfu«  Hfi^htB 
6TTE  SHOP   Utiumiin  Ul«^ 

Brrt  SHOt*  Pi*c«fitifl 

aVTE  SHOP  Of  SOUTH  $A»4  JOSE,  Svi  J«H 
CAPITOL  COMPUTED  SYSTEMS.  SAcrnngrrtD 
COAST  ELECTTIONIC^.  MtVTO  filf 
COM^tE^  HDRtlONS,  GAmtfllta 
CtMO^mR  UAfVT  OF  CAUFOft»ilA  INQ,, 

COtf^TTER  MEROHAMT.  Sw  O^fOO 

OOIII>llTER  StOf^.  SAfi  LMndro 

COMnrTER  WORLD.  L4l«m<Jir* 

CCMPin'ER  WClftLD.  W«tmin»i«r 

COMPUTERLAND.  El  Ctmlo 

COMPUTERlAMO.  Sm  Oi«go 

CCNMPUTERLAMD  SOUTH  BAI^.  LAwnOAV* 

DlMENSIOHAl  SOFTWARl.  Sm  O^^qo 

BJECTRONk:  SrSTEMS,  Stn  JOM 

QifUSS  VAL4£T  COMPUTER  SYSTEMS. 

P«niii  V«J%y 

H06BJ  TROHtCS.  %tr\  ^m* 

HOBBY  iWRtQ  ELECTRONKS.  MoflPirtd^ 

HOLtSE  OF  eo,  Aflukfl 

HUMTiNGTON  COMPUTING.  Cktfcoran 

MALIIU  MICI^OCOMIHJTINQ.  M«nbu 

MARFAM.  S«n  jot« 

MlCnOCOMPUTER  WAREHOUSE,  gBcrimwrto 

MH  &  T  IMQUSTRIES,  LOffllWC 

OPAMPn^ECHNtCAU  BOOKS,  loft  Angtlvi 

Of»f*OftTUHJtJ£S  FOfi  LEAf^NJNG.  ChAltvranti 

PC  COMPUTERS,  El  OwintO 

0  1  COMPUTEn,  INC  ,  Lawn(tfll« 

RJV  SOUhJD  ^R.'S  Do*l*f).  Foitufia 

fUDiO  SHACK  ^n  Dli^e 

SIIVER  SPUR  ELECTROtJICS,  Gfllfio 

SOFTWARE  PLUS.  El  Toro 

STRAWFLOWEft  ELECTRONtiCS  {fVS  Deilti), 

Hall  M^n  @«y 

WAQA&H  APPU£.  €1  Tata 

WEhiNER  BUSINESS  SYSTEMS.  Lob  All  at 

COiORAOD 

APPARAt.  INC.D«nv*r 

COLORADO  COMPUTER  SYSTEMS.  W«aTmlnatftr 

COM  PITT  ER  SHACK,  Pu#blo 

COMPUTER  LAND.  NORTH  DENVER,  An/flcTJi 

POOH  HI  CHARD '5  CALCULATORS,  f^rl  CoiJlns 

SOFTWARE  GOURMET,  Qmvar 

CONNECTICUT 

AM  COMPUTER  PRODUCTS,  flcsulhlnglofi 

AMERICAN  BUSINESS  COMPUTERS.  Grolan 

BYTE  ME  COlwiPUTEPt  SHOP.  Ni*  London 

COMPUTER  LAS.  No*  London 

COMPUTER  STORE.  Wmdtw  Lochi 

COMPUTERLAND,  F«lrfltld 

COMPUTERLAND,  HftmtJ*n 

COMPUTERWORKS,  INC  ■  W«lpqft 

OiVERSIFlED  ELECTRONICS,  N*w  Nmmi 

EAS  EN  TERPRISES  Oiti  Gr#on*<ch 

INSTRUCTIONAL  SYSTEMS  COMPyTERS. 

Mancr>«sr«f 

TECHNOLOGY  St  STEMS.  Bathsl 

OEIAWARE 

MICRO  PRODUCTS,  WitmmgtOfi 

OMNI  FAX.  WMfTfin{}ton 

OtSTRICT  OF  COLUMBIA 

THE  PROGFIAM  StOR^  WuAlrifflon.  O.C 

FLORIDA 

AfiVEMtuRE  (NTERNATlONAL.  C4*S*t&i*f^ 

AMF  MtCRCKXHMPyTER  CiNTlR.  Tampa 

ATLA14T1CSAL£S.  Miirni 

COMPUTER  JUHCTiON,  Ffifl  LnjitffrdHl* 

COMPUTER  SHACIC  INC .  J*c>ftWTrill« 

COMPUTER  STORE.  CiMr«it«f 

COMPl/TER  SYSTEM  frESOt^RCfS.  &ain«tirtll« 

COMPUTER  WORIDS,  Q«fwMar 

COMPUTERLAistO.  Boca  Rarm 

OOMPUTERUINO,  Fort  Laudardaia 

COMPUTERLAMO.  lacMdi^vill* 

OOMPvrERLA>40.  StUKHa 

GOMIVTERLAMO.  Tsn^pa 

COMPUTERLAND  Wati  P»tm  BhcH 

H&AT>iKFT  ELECTROMIC  CENTER,  Hl*ka«h 

Hi.S.  COMPUTERWATM>N.  MattHM^f* 

mcmoco*APMmft  systims,  inC  .  rvngm 
soi^o  loeAS.  Qmmmum 

SOUTH  iAST  Micno  OATA.  Otfwvfa 


WILLJAM'S  radio  *.  T  v..  Jacks^?^w^»le 

YOUR  BASIC  COMPUTER  C£MTEft.  Fori  Pwrca 

GECROlA 

ATLANTA  COMPLTTEH  MART.  A(lanl,a 

BAILEY  S  COMPUTER!  SHOP.  AufluSla 

DELTA  DATA  DYMAMkCS,  AtlantB 

FLEMING  onus  CO  ,  Wfens 

MICRO  COMPUTER  SYSTEMS.  Atlanta 

hamaii 

COMPUTER  CEffTlR,  Honolulu 

COMPUTERLAND  OF  HAWAII,  HorvOtulu 

RAOK)  SHACK  ASSOC  STORE.  Honolulu 

IDAHO 

DENNIS  STOitE  ENTERPI^lSES.  Fruillanfl 

ELECTTKINK;  SPECIALTIES,  floi^ 

H  *  L  DATA  S^fSTCMS.  looho  Fal*i 

tLLIUDtS 

ALPINE  COMPUTEi«C£KTei.  mckki^ 

BYTE  SHOP,  LaGtangc 

CHICAGO  UAtN  NEWSTANO,  Ev^tston 

COMPUTER  STATIOM*  QnaOm  City 

t^uPur^  STORE.  notftcM 

COMPUTERajMD.  WtindaMfi 

COMPUTEftLAND.  W«as 

COMPUTERLAND.  Pwria 

GARCIA  AN  D  ASSOCIATE.  CTucaffo 

fGO«l,LwM»rd 

MA^N  STREET  COMPUTER  CO_  Oacatur 

M  tDV^  EST  MICIIO  COMPUTERS.  LOff«acd 

WALLACE  CC5MPUTERS.  P«ria 

INDIAIU^ 

OOMPU  tfCM  MiCftOeClMisUTtft  STfSTEJiS, 

COMPUTER  CEMTER  Swift  Bacid 

DtGlTAL  HCHMOLQ&V  Lalayifis 

FALL  C^I££K  ELECTFtOWlCS.  PendltflDn 

IOWA 

BUStHESS  QATA  FROCESStffa  On  HomeS 

CVBEAiA.  mc^  Anw& 

MpiORY  BANK.  ^NC^  BeOindDrf 

KAttSAA 

CENTRAL  KAlstSAS  COMPUtS^  Heftngton 

LOUISULMA 

ACME  BOOK  CO..  fiatefi  Houge 

MAINE 

MAtNE  COMPUTROMICS.  Bangor 

MAtNE  MICRO  SYSTEMS  INC  .  Aubum 

MID-MAINE  COMPUTER  COMPANY,  Avbvn 

RAIXO  SHACK,  South  Portland 

mkmuma 

CLAYTON  ELECTRON lOaTowsm 

COMM  CENTER.  Liiirflj 

COMPLFTEfl  AGE,  Silver  ^ririga 

COMPUTERS  ETC .  Towsen 

JAC«  FIVES  ELECTRON ICS  INC^  mkeavllla 

PROGRAM  STORE,  BafltiTnocB 

SOLOI4  SOFTWARE,  Roclnrili« 

HASSAOHUSETTS 

COMPUTER  Crrv.  Cnar^ealQWfl 

CQMfUTEn  Packages  unlimtted.  Wesi 

BotflaiDo 

GOMPUTEJ^  VILLAGE  W  SpnngNeid 

LAND  OF  ELECTRQIVJGS.  Ljfnn 

LIGHTHOUSE  COMPUTER  SOFTWARE.  Rtihobotn 

MARt^  GORDON  COMPUTERS.  Cambridge 

SMALt  BUSINESS  SYSTEMS  GROUP,  DunMabJe 

SOUND  COMPANY.  Sprrngfiefdl 

TUFTS  RADIO  ELECTTIONIGS,  Mfldloid 

MICHIGAN 

ALL  FOR  LEARNING.  W.  aiOOrtiTieia 

ALTERNATE  SOURCE.  Lansing 

A.M.  ELECTRONICS,  Aon  Arbor 

COMtC  KINGDOM,  O^lr'aM 

COMPUTER  CENTER.  Garden  C^ty 

COMPUTER  CONNECTION.  Farrntnaton  Hllra 

COMPUTER  MART,  Clawaon 

COMPUTER  ROOM,  Kalamazoo 

COMPUTERLAND,  K«ritwood 

COMPUTERLAND.  SoiitnJield 

COMPyTRONax,  Mictland 

EIGHT  BIT  CORNER  MuBkfiQOn 

FERRIS  RADIO,  Hazel  Parte 

GOLDEN  ANVIL.  Sok/lti  Haven 

HOBBY  HOUSE,  Battle  Cree^ 

LEVEL  IV  PRODUCTS,  INC.  UvOnm 

LYCEUM,  INC..  Warren 

MAIN  SYSTEMS.  INC.,  Flint 

MlO-M|CHtGAN  MEMORY.  Dimondale 

NEWMAN  COMPUTER  EXCHANGE,  Ann  Arbor 

Tftl-COUftn^  ELECTRONICS  &  SOUND  CENTER, 

Fanion 

WIZARD  S  ARSENAL  Eafll  Lansing 

¥E  OLD€  TEACHEf^  SHOPPE,  Ypadanll 

MINNESOTA 

CODE  ROOM.  Eden  Pralrw 

DIGITAL  DEN  aumsvUJe 

MINNESOTA  SOFTWARE.  Whrtg  Bear  L^at 

PERSONAL  BUSINESS  SYSTEMS.  M<nn«ap9ll9 

ZIM  COMRJTERS.  QtooltJv^  C&%iv 

C-COM  Jac)45afi 

DPYER  S,  mC    VV*tl  l^irrt 

SOFTWAREHOUSE-  Jacfcsjn 

mssoyfu 

CEhTyRY  NEXT  COMPUTEf^  ColUfT^lia 
COMPUTER  CENTER.  >opli^ 
COUPUTBfMAJTT,  Spnngfwid 
CBC  CQMPyTERSw  JopTm 
PEASOflAL  Ca>MPUTE»,  Carl  Jurction 
HaOiO  Shack.  Warsw 

SOFTrtAPE  SMACK.  B«l$Oti' 

imrTED  coMfVTER  STORES.  SL  owm 


Instant  Software 

Peterborough,  N.H.  03458 


MONTANA 

COMPUTER  STORE,  Bl HI riQi 

INTER  MOUNTAIN  COMPUTER.  Ltvinqiian 

N  EB  R ASK A 

APPLET  REE  SOFTWARE.  Slttla  CfHk 

COMPUTERLAND,  Omaha 

COMPUTERS  WEST.  Oman* 

MIDWEST  COMPUTER  CO  .  INC  .  OFnaba 

SCOTTSBLUFF  Ti^PEWRtTER  &  OFFICE 

PRODUCTS.  Sccllabiull 

NEVADA 

BVTE  SHOP,  R#» 

CENTURY  31  In  VoQtt 

HOME  COMPUTERS  Lai  Vagal 

HURLE^^  ELECrRO**lCS.  LA»  Vsgu 

HEYl^  HAMPSHIHE 

BiTSNSYTES  COMPUTER  CENTER,  Oomord 

COMPUTER  TOWN.  Sal«fli 

COMPUTintAND,  ftUl^i* 

PAUL  S  TV.  Fiamiafil 

PORTSMOUTH  COMPUTER  CENTER.  Porttmouth 

RADIO  SHACit  ASSOC  STORE.  K*vtia 

SniRCllVAfiT  AMO  OUfiN,  Conwir 

NEW  JEMEV 

ASE  S  TV  SALfS  &  SERVICE.  GlttStxra 

ftAMlAIN  BPOIHERS.  Wnt  Trantofi 

OOftlPUTEAOOftNEROF  Nj,  Poni0t)on  PiaMt 

COMFUTdl  tNCOUMTEfl.  Pi»c«tVi 

COMPUTER  FOAUM,  f^mSKtm^ 

COMPUTER  MADNESS  Bt^Qh^iemn 

COMPUTER  MART  QF  Nj,  INC  ,  IfaAn 

COMPUTERLAND.  OWfy  HUt 

COMPUTE R LAND.  Pv«mtH 

CHOW  L£  VS.  Whl1a#»u«fl  SlAliM 

HAVE  S  ELEGTROMiCS.  il«C   Pmntmm 

ELECTROHiC  WORLD,  Uanliia 

aS^&  ELECTRONICS,  IMC    MlfM*  Slwt* 

J  i  J  ELtCTROHICS.  INC  <RfS  Dwliri 

H»C*ieTTtTO«m 

LASHEN  ELECTRONICS,  INC  .  D«nrill« 

WOAS  DATA  SYSTEMS  mC,  M«l1tAa 

OHNlFA^t.  CJyf-ty  Hm 

RADIO  SHACK  ASSOC  STORE  UDOraatdwn 

SOftfT  ^Ai^TNER  Fofi  LW 

new  MEXICO 

AUTlL  ELECTRONICS  CO  .  AlbuQMfqua 

jaw  ENTIRPRISES.  Oovti 

MITCHELL  mush:.  CafltftiAd 

tKOMAS  E.  CARR  JEWEtER.  Aitinogonto 

WAnGAMES  WEST.  Aibuqu«r(|^ 

MEWYOPK 

A  WOflLD  OF  COMPUTERS.  Po<1  Ctm1«r 

ARtSTO  CRAFT  DiSTlNCTiVE  MINIATURES^ 

New  r&^ 

ASD  HOME  COMPUTER  CENTER,  PouQUfceapu* 

BERLINER  COMBTTER  CENTER.  Naw  Hyde  Pmik 

CHABILDOF  NEVyT  DORP.  Slitert  iMind 

COMPUTER  CORNER.  Wmi|«r  Plain » 

COMPLTTER  ERA,  Nbw  Yort* 

COMPUTER  FACTORY.  Now  YorH 

COMPUTER  RESOURCES.  WIIMaitiSvilla 

COMPUTER  SHOP.  Kintnlon 

COMPUTER  STORE.  Hochailar 

COMPUTER  TREE,  iNC  ,  Entlwtll 

COMPUTERLAND,  G»flt  Piacfl 

COMPUTERLAND.  WMt«  Plilnfl 

COMPUTERLAND  OF  NYC,  Ntw  Yortl 

OICJB¥TE  SYSTEMS,  Nevr  V^^rh 

M'MICROCOMPUTER  SERVICES,  Cohons 

FUTURE  VlSlOt^S  COMPUTER  STORE,  Malvltls 

HOME  COIiAPUTER  CENTER,  Rocrtaataf 

LONG  ISLAND  COMPUTER  GENERAL  STORE, 

LyriibrooK 

MR.  COMPUTER.  WipDmo*^''!  Falls. 

OMNJFAK.  OeWHt 

SOFTPON  SYSTEMS,  Pan^Maar 

UPSTATE  COMPUTER  SHOP,  Nftw  Harlfard 

NORTH  CAROLINA 

BYTE  SHOP.  GrsenaDoro 

SOUND  MILL.  Havalock 

TD  S  RECORD  SHOP,  Sv^wa 

OHtO 

ABACUS  II,  Tolido 

ALTAIR  SYSTEMS,  INC  .  Dayron 

ASTRO  VIDEO  ELECTRONICS,  iNC  .  Lancastar 

aUS  COMPUTER.  Mtnloi 

CINCINNATI  COMPUTER  STORE.  Cindnnatl 

COMPLTTER  STORE.  Tolado 

COMPUTERLAND.  C^lymbua 

COMPUTERLAND,  Miyriiilo  Hdigln|» 

COMPUTERLAND.  North  Olmatacj 

COMPUTERLAND,  Wan  an 

CUSTOM  SOFT.  iNC  ,  LOUlBVOIt 

H  GABR4ELA  CO,  Mad^uyt 

JOaAR  ENTERPRISES.  Mt^d^i^tftl^ 

MtCROAQl  ColumtH»t 

MICRO  COMPUTER  CENTER,  C«ntanina 

MICRO  ELECTRONK^  iNC  .  Columiius 

MiGRO-MINI  COMPUTER  WORlI».  I^i«imbtis 

TWENTY- FliftST  CENTURY  SHOP.  Cincinnati 

UNrvERSAL  AMATEUR  RADtO  iNC .  f^fKlMiagbuitl 

WANNA  Pi>Y.  Qftcinnatj 

OKLAHOMA 

COMPUTER  $TOfl£.  INC  .  Tglaa 

COMPUTER  WORLD.  Tulu 

RADIO  SHACK  ASSOC  STORE.  GuYinon 

SOUNCiS.  ETC..  Watonga 

VERN  STREET  PflOOUCTS.  SapuTp* 

OREQ044 

COMPUTER  PATHWAYS.  Salifn 

TRS-ao  PRODUCTS  LTD.  PfKtlAAd 

PENNSVLVAMU 

ALU  ED  HOaaiES.  Pliii«tel|>hia 

ARTCO  ELECTROMICS.  Hittotton 

BELL  ELECTRONICS,  OwanS 

COMPUTER  WORKSHOPPE.  JtoriotiUta 

COMPUTERLAND.  'Gl>bt«niia 

COMFLrrERLAND.  Whiiaiiaii 

COMPUTERLAND  OF  HARRlSaURG 

ERi£O0«iPUTERErt« 

J  ft  E  OOMMUMICATIOHS  Duncanavilta 

MIGHTY  BTTECOMn/TERCENTE'R  Hortham 

OMNI  FAX.  Putiwiiia 

OMNIFAA.  Pnilad«lD«i«a 

prrrsauRGH  computer  store.  p^nstmrBfi 


STEVENS  RADtO  SHACK  DEALER,  Phoflmnvi^la 

ROUTE  30  ELECTRONICS,  L^UolM 

TELEVISION  PARTS  COWPANV  INC.,  Nft* 

Brignicm 

WAYNESSURG  RADIO,  Wayiw^Bufa 

SOUTH  CAROLINA 

OMNI  ELECTRONICS.  Charlatton 

TENNESSEE 

ACE  M\H\  SYSTEMS.  Clarlnavilla 

CHATTANOfOGA  COMPUTER  CENTER. 

Ctiattanooga 

COMPUTER  WORLD.  NashYillfl 

COMPUTERLAB,  Mdinphia 

H  *  H  ELfCTRONLCS,  TuHihomt 

WEBR  S  PHARMACY  t.  EJ_ECTRONlCS.  liarriitiAA 

TEXAS 

COOEQATA.  IMC-  ArltnQlon 

C0MPUSH04>,  BvHatm 

OOMPUSMOn-FMl^SOW,  Houslon 

COMPUSHOP.N  Fwf.  Hauaton 

C^}MPUShOP,  RiimvdSQn 

COMPUTER  N  THINGS,  Ausim 

COMPUTER  CONCEPTS,  Bemmgnt 

OOMPiFreR  HQBHY  CEICTER  Austin 

OQil^rrER  PORT.  Arrmgton 

OOMPUTER  SALES  AND  SERVICE.  Fctft  Wonh 

COMPUTER  SOLUTIONS.  San  Antcxtio 

COMPUTED  TECH  ASSOCIATES,  El  Raao 

COMPUTERLAND  OF  SW  HCXlSflON,  HOua4fif» 

COMPUTERS  SY  O'NEILL  Lake  ifechson 

COMPUTER  WWHMr 

QAtfWAY  ELECtBONlCSL  HOtltKin 

KA  ELEGTRONiCa  Daiias 

MARYMAC  liaWSTRi^  (WE  OHlv^  nraiMJIW 

PAN  AMEfllCAM  ELECTROlllCS  <RlS  OhIMX 


flL  COLE  S  ELECmaWlCS.  Sift  AfrlOniO 
WAGHALiei  BOOKSw  INO,  HouMon 
UTAH 

COMPUTERLAND.  B&H  LahM  C«tr 

CTt,  Prwrt 

OUALrTY  mCCHNOLOGY.  Sail  LtR«  City 

VIRGINIA 

COMPUTER  SOLUTIONS,  LMtiJurg 

COMPUTER  WORKS.  INC...  HattisorihiTg 

HOME  COMPUTER  CENTER  INC..  VIcginia  Budi 

UTTLE  SOLDIER  Al«mamiria 

WASHINOTON 

AMERICAN  MEHCAWiLE  COMPANY.  S«atllt 

BYTE  SHOP,  Btttiwus 

COMPUTER  CON^iECTlON.  Sil»n3»tt 

COMPUTERLAND.  Belleme 

COMPUTERLAND,  Fedwm^Way 

EMPIRE  ELECTRONICS,  Seattle 

LORDS.  Port  Ange^^s 

MAGNOLIA  MICRO  SYSTEMS,  SealllB 

PERSONAL  COMPUTERS,  INC.,  StAkana 

UNIVERSITY  V1LLA.GE  MUSIC,  Saalllfl 

/.!£ STERN  MICROCOMPUTER  CENTER, 

BeMlngham 

WEST  VIRGINIA 

COMPUTER  CORNER,  Moff^anlown 

COMPUTER  STORE,  Huidmgton 

SOUND  A  ELECTRONIC  SPECIALTIES^ 

Morgan  Sown 

WISCONSIN 

BYTE  SHOP.  Milwaukee 

COLORTnON  COMPUTER  DIVtBION,  RadTW 

COMPUTER  \A!ORlD,  AppletOh 

COMPUTERLAND,  Ivladi^on 

COMPUTEftLANO.  Wilwauhea 

COMPUTERLAND  Of  FO-X  RIVER  GALLEY. 

Oitihosh 

MAGIC  LANTERN  COMPUTER,  Madiaon 

PETTED  MICROSYSTEMS,  Mllwaukte 

RADIO  SHACKh  Mauston 

5£  O  TV  SALES.  Monroe 

SOFTWARE  CASSETTES,  KAadiSOn 

WYOMING 

COMPUTER  CONCEPTS,  Cheyenr>B 

PUERTO  RICO 

MICRO  COMPUTER  STORE,  CaEiarraTirr^Cl 

AUSTRALIA 

•D«FOREST  SOFTVyARE,  Nunawadinp.  Vic. 

CANADA 

-MICRON  OlSTRtBUTING.  TWonto,  Ont 

Ccmpuntail,  Ottawa.  Ont 

MicFomiite  Systems  Inc  ,  VirtCoiJ«*r.  B.C^ 

Mfcro  Shack  ot  W.  Canada.  Rfrgma,  BAik.. 

Ofthon  HoFdmgs  Ltd ,  Edmonton,  Alb. 

Total  Comput^^r  Sysl«T»£,  At^x,  Oni 

CARtBBEAN  ISLANDS.  CENTRAL  AI^D  SOVTH 

AMERICA 

V;EST  INDIES  SALES  go.  LTD..  Hia[e«l^,PL  USA 

FRANCE 

'DANIEL  P.  LUCET.  AHor|¥l|l« 


-CAHfTATO  TECHNICAL,  Athaitt 

MCMOICONG 

-ASSOCIATED  INDUSTRIAL  SUPPUES,  HOng 

KOA§ 

ITALr 

-BITS  1  9YTES.  tJiUm 

KOREA 

-  Ss  »i  H A  N  ra ADING  CORP  .  Seoul 

NETHERLANQS  ft  BELGnJH 

■SOFTWARE  IMPORT  BaABANT,  Emdhown, 

N«tri. 

NEW  ZEALAND 

-VISCOUNT  ELECTRONICS,  Pi^ne!r«t{>n  l^orth 

PfORWAY 

'  A.  5  50RLUND.  V-diTTS^en 

REPUBUCOf  SINGAPORE 

'OG  BUSINESS  COMPUTER  Singapora 

SOIITN  ItflilC* 

*n«AN  ^nCHEnS,  Sanflon 


-SEKTEC  AB,  JarfaHa 

UNITED  KINGDOM 

^CAUSTO  COMPUTERS,  Barmnf^imrK  Enft. 

WESTOERMANV 

•M»CROSTUFF   Prvtkiun 

'BElNHARD  NED£LA.  MirtulOiT 

'UtStBfit  Software'  Diairttkutor 


Instant  Software  Does 

It  With  Frequency 


Electronics  I 

If  you* re  still  designing  circuits  the 
dd-fashioned  wa\\  let  the  Electronics 
I  package  introduce  the  latest  way  to 

go: 

Tuned    Circuits    &    Coil    Winding — 

Design  tuned  circuits  for  audio  and 
radio  frequencies.  This  two* part  pro- 
gram will  find  the  two  mining  values 
from  any  two  of  the  following:  fre- 
quency, capacitance,  inductance,  or 
reactance.  The  coil-winding  section 
\^ill  calculate  the  number  of  turns  and 
wire  gau|^e  required  for  a  close- 
wound,  air-j  or  slug-tuned  coil  from 
the  inductance,  diameter,  length,  and 
[lermeability  of  the  coil, 
555  Timer  Circuits — Timers,  both 
monostable  (one-shot)  and  astable  (os- 
dilator),  can  be  ^isily  designed  with 
this  two-part  program.  The  program 
will  also  draw  a  complete  schematic 
on  the  screen  of  vour  TRS-80. 
LM  381  Pre-Amp  Eteign— You  too 
can  quickly  design  an  IC  preamp. 
With  this  program  all  you  need  to  do  is 
enter  the  parameters  of  the  perfor- 
mance you  want,  and  the  program 
does  the  rest^  right  down  to  drawing  a 
detailed  schematic  of  your  circuit  on 
the  screen!  (Tl). 
No.  OOOSR  $7,95, 


W2msu/i 


All  thcs€  proiirams  are  Model  111 
compatible  except  Dynamic  Device 
Drivers. 


QSL  Manager 

Did  you  remember  to  send  a  QSL 
card  to  the  op  you  worked  last  week? 
Maybe  you  sent  a  QSL,  but  can't  recall 
getting  one  in  return.  The  QSL 
Manager  program  will  help  you  set  up  a 
computerized  log  book  for  iavtant  ac- 
cess to  your  records. 

Make  complete  log  entries  v^ihich  in- 
clude: date,  time.  call-sip:n,  name, 
Ijiind,  both  Oie  Sent  and  Receiv  ed  signal 
reports,  the  mode,  QSL  sent/reoeived, 
and  any  remarks  you  may  want  to  add. 

No  more  fumbling  with  index  cards 
during  a  QSO,  l>ecause  the  QSL  Man- 
ager has  a  built-in  search  function  to 
Icjcate  and  display  information  on  any 
callsign  in  your  records.  You  can  even 
list  all  the  QSO*s  for  a  particular  date^ 
time,  band  worked,  mode  or  a  specific 
signal  report.  Up  to  1400  entries  can  be 
accessed  from  your  disk  (depending  on 
how  many  disk  driv^  you  have). 

The  program  has  built-in  editing  fu- 
tures that  help  you  keep  your  log  book 
up-to-date. 

There's  also  a  command  that  lets  you 
output  your  log  entries  to  a  printer  for 
hard  copy* 

In  that  next  QSO,  knock  their  socks 
off  with  your  infallible  memor>%  (T2) 
No.  OL'jlRD  $19,95  DiA, 


(Tl)  -  TRS  80  Miidt^i  I,  Uvd  II,  I6K  RAM 

(T2)=  TRS-gO  Modt^l  L  Uvel  lU  I6K,  Kxpansion  Interface  I6K  +  I  disk  drive 

Instant  Software 


Dynamic  Device  Drivers 

Are  you  tired  of  w^orking  around  all 
rf  the  little  "otetacles"  that  are  built  in- 
to your  TRS-8()?  Ever  wish  that  there 
was  some  way  to  "repair"  ihost'  im- 
|x?rfcctions? 

Well  here  it  LsI  The  Dynamic  Device 
Drivers  package  has  all  of  these 
features: 

Programmable  Ke\  I>ebounce — Your 
ke)  board  can  be  *^*  tuned*'  to  your  t\ping 
stvie. 

Programmable  Repeating  Ke>'  Ftmc- 
tion^-Ever>'  ke\'  has  a  repieat  function. 
Lowercase  Modification  Support — 
You  have  a  choice  of  standard  or  shift- 
f or- lowercase  letters.  (A  lowercase 
hardware  modification  mirst  Ix-  iastall- 
ed,) 

Better  Than  Nothing  Graphics— 
Graphics  characters  will  t>e  converted 
to  the  devest  ASCII  character. 
Printer/Screen  Auto  Switching — If 
3^ur  printer  Is  accidentally  turned  off, 
your  program  won*t  bomb. 
Programmable  Printer  Forms  Con- 
trol— You  control  the  format  for  printer 
output* 

Programmable  Keyboard  Lode — Only 
you  will  know  Uie  secret  code  to  unlock 
your  keaboard. 

With  the  DvTiamic  Device  Drivers 
jMckage^    j^ou    can    look    forward    to 
\*Tjrking  WITH  your  TRS-SO,  imtead 
of  against  it!  (Tl) 
No,  0228R  $19.9S, 


TO  ORDER: 

See  your  local 

Instant  Software  dealer 

If  ihese  packages  are 

unavailable,  order  direct- 

Call  Toll-Free 
1-800-258-5473 

Orders  Only 

In  New  Hampshire  Dial 

i -603-924-7296 


PETERBOROUGH,  N.H.  Q3458 


1*^445 


TRS-80  is  3  Trademark  o1  Tandy  Corpora^tion 
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A  Stout  Heart 
for  a  Simplex  Autopatch 

put  your  KIM-1  to  work 


Sieves  C.  Erdei  WOdCHH 
t6005  Ramage  Avenise 
Mapie  Heights  OH  44U7 


A  simplex    autopatch    is 
an    automatic    phone 
patch  which  requires  only 


1  sceoNQ 


SENP   10 


one  frequency  for  both 
transmitting  and  receiving 
The  simplex  autopatch  is  a 
time-division  type  of  phone 
patch;  a  phone  patch  whose 
transmitter  is  turned  off  for 
brief  periods  of  time  and 
whose  receiver  is  turned  on, 
letting  the  radio  user  access 
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the  phone  line.  A  good  dis- 
cussion of  the  various  types 
of  phone  patches  has  been 
published  in  73  Magazine* 

The  only  hardware  need- 
ed to  build  this  simplex 
autopatch  is  a  VHF  trans 
ceiver,  three  touchtone^^ 
decoders,  a  phone  patch,  a 
touchtone  phone  line,  and  a 
MOS  Technology  KlM-1  mi- 
crocomputer. 

The  KIM-1  computer  is 
the  heart  of  this  simplex 
autopatch  since  it  controls 
both  the  transceiver  and 
the  phone  patch,  The  VHF 
transceiver  must  have  a 
carrier-operated  switch 
connected  to  the  receiver 
section.  This  line  should  be 
a  logic  1  with  no  signal  pres- 
ent and  a  logic  0  when  a 
signal  is  being  received. 

The  touchtone  decoders 
that  I  used  are  the  567, 
phase-locked  loop  type. 
(This  circuitry  is  not  shown 
since  there  have  been  many 
articles  on  these  decoders 
in  73  Magaiine) 

The  phone  patch  itself 
can  be  any  method  of  cou- 
pling audio  to  and  from  the 
phone  line.  To  be  able  to 
dial  calls  directly,  the 
phone  line  you  connect  to 
this  system  must  be  able  to 
recognize  touchtone  digits. 

•"Phone  PalGhing  T6,"  73  M^g- 
azme.  June,  1976. 


This  program  uses  less 
than  .5K  of  memory  on  the 
KIM-1.  The  program's  start- 
ing location  is  0300  When 
started,  the  program  first 
initializes  the  I/O  ports. 
PAO-7  and  PBO  are  assigned 
as  outputs.  PB1-7  are  as- 
signed as  inputs.  Next,  the 
program  waits  until  it  re- 
ceives an  access  command. 
This  command  consists  of  a 
received  signal  and  the  * 
digit  being  decoded.  After 
the  initial  access  command 
has  been  decoded,  the  pro- 
gram will  wait  for  about  1 
second  and  check  for  the 
access  command  again.  If 
the  access  command  is  not 
present,  as  soon  as  the  re- 
ceived signal  goes  away,  a 
CW  ID  will  be  sent 

If  the  access  command  is 
still  being  decoded,  this  is 
interpreted  as  a  request  for 
a  phone  patch.  As  soon  as 
the  received  signal  goes 
away,  a  CW  ID  will  be  sent, 
the  phone  patch  connect- 
ed, and  a  dial  tone  broad- 
cast The  program  then  con- 
tinues on  into  the  transmit 
delay  section  This  is  where 
all  audio  from  the  phone 
ine  is  transmitted. 


After  the  transmit  delay, 
the  transmitter  is  turned  off 
and  the  receiver  is  turned 
on.  The  receiver  is  then 
polled  for  a  signal  or  com- 
mand. If  no  signal  is  re- 
ceived, the  transmitter  and 
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WORLD  TIME 
WATCH 

the  first  microprocessor  watch 
made  especiaily  for  hams 


24  hr,  timer 

microprocessor 
water  resistant 

solar  assist 

New  Low  Price 
-S59J5 


The  HAM-1  functions  include  local  time, 
world  time,  (G.M.T.  too}  count-up  and 
count  down  chronometer,  day,  month, 
date,  alarm  and  houHy  chime.  It*s  ideal 
tor  log^ke^pmgi  DX  time  conversion  and 
10  minute  I.D.  timing.  The  HAM-1  fea- 
tures a  high  contrast  Seiko  display  and 
solar  cell  battery  assist.  Battery  Mfe  is 
belter  than  4  y^ars.  The  HAI^-1  is  water 
resistant  to  20  meters ^  the  case  is  100% 
solid  stain Fess  steel  and  the  crystal  i% 
scratch  resistant  mineral  glass.  The  HAM* 
1  is  rugged  and  durable  and  has  a  1  year 
warranty. 

2  METER  AMPLIFIER 


«  1-2  Watts  tn,  10-16  Watts  Out  •  $59.95 

•  V.S.W.R.  Protected  •  Can  be  Used  fdr 
F.M.  8t  S.S.S.  •  Led  Status  Indicators  • 
Low  Loss  SO'239  Connectors  •  Current 
Ordin  Less  Than  23A  at  13£  V.O.G,  • 
Massive  Heatsink 

TEMPO  St  UPGRADE  KITS 
$39J5 

Upgrade  your  early  Tempo  S-T  to  cur- 
rent Production  Specifications,  kits 
include:    •450    M.A.H.    Battery    Pack 

•  New  Case  Assembly  •  All  New  Es- 
cutcheons •  Spkr  JMtc.  Jack  w/Dust 
Cap  •  New  Earphone  &  Jack  •  P.C.B. 
and  Parts  for  Easy  installation  •  Detailed 
Instruction  Manual  •  For  Radios  With  Si 
Without  T.T.  Ptd, 


I-  'k  I-  I  "n 


$24.95 
.  7.50 
.6,00 


Other  Accessories  Available: 

Spkr/Mic.  Designed  for  S-Vs. 
H^evy  Duty  Belt  Clip,  . 
Fiejc  Antenna 

To  Order  Call  or  Write  to; 

ADVANCED  COMMUNICATIONS 

IIMTERNATIQNAL 

2411  Lincofn  Avenuis 

BeTmont.  CA.  94002  U.S.A. 

(415)  595-3949 

Add  $3.00  per  order  for  shipping  Si 
handMng.  California  residents  add  6% 
t&\(^5  lax.  Visa,  Master  Charge  accepted. 


NEW  MFJ-102  SOLID  STATE    "^ 

24  HOUR  DIGITAL  CLOCK 

Swjtchable  to  24  hour  GMT  or  12  hour  format.  ID  timer 
Seconds  readout.  Bright  BLUE  ,6"  digits.  Alarm,  snooze, 
lock  functions.  Power  out,  alarm  on  indicators.  Assemiiled. 

Switch  to  24  hour  GMT 
or  12  hour  fortnmtl 

ID  tifner.  Seconds  readouim 
Bright  BLUE  .0  inch  digits. 


Now  you  can  swftch  to  either  24  hour  GMT 
time  OP  12  hour  format!  Double  ysefulness^ 

Switchabic  "Sec(??ids"   readout   fm   accuracy, 

10  timer.  AJerts  every  9  mmutes  after  you  tap 
rhe  biKian   Also  ase  as  snooze  alarm. 

■■Observed"  limcr.  Just  start  clock  from  i!ero 
and  note  end  time  of  event  up  to  24  hours. 

Alarm.   For  skeds  reminder  or  wake-up  use. 

Syncbmiiiiallle  witli  WWV. 

Fast/Slow  set  buttons  for  easy  selling. 

Bg.  bhqttt  blue  Tigris  (vacuum  fluorescent]  are 
0,6"  tor  easy  on  tfie  eyes,  across  the  room  viewing. 

Lock  fuFictiofi  prevents  misseflmg, 

Operites  on  110  VAC,  60  Hi  (50  Hz  with 
simple  modilicailon],  UL  approved. 

Handsome  styling  wrth  rugged  black  plastic 
case    with    brushed    aluminum    top    and    front. 


SlofMng  Iront  for  €asy  viewing.  6x2x3^\ 

Order  from  MFJ  and  fry  it  ~  no  otjIF^atron.  M 
not  deltghtet*,  refurn  it  within  30  days  for  refufid 
(less  shipping).  One  year  fimited  warranty  by  MFJ. 
Order  today.  Call  toll  free  000  647  1800.  Charge 
VISA,  MC  or  mail  check,  money  order  for  $32.95 
plus  $4.00  shipping/handling  for  MFJ  102. 

Put  thfs  new  Improved  MFJ  digital  clock  to 
woHe  in  your  shack.  Order  today. 


CALL  TOLL  FREE  .. .    800-647-1800 


Call  601  323  5B69  lor  technical  mfofmation.  or 
der/repa»r  status.  Also  call  601  323  S869  oirtside 
continental  USA  and  m  Mississippt.  ^47 

ENTERPRISES, 

INCORPORATED 

Box  494,  Mississippi  State.  MS  39762 
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New  from 
BLACKCAT 

Antenna  Sw./Wattmeter/SWR  Meter  $169.50  ppd. 


BiackCat  JB-4000SW— every  shack 
needs  it,  every  ham  can  afford  it. 
4-position  Antenna  Switch,  Heavy 
duty  coax  switch  rated  at  2  kW  PER 
Three  positions  for  antennas  (AUX  may 
be  used  for  dummy  load).  Fourth  posi- 
tion parallels  positions  1  and  2  for  re- 
ceive use  only. 

Dual-reading  RF  Power  Meter,  Switch 
to  RMS  or  Peak.  Three  ranges:  20,  200, 
and  2000  watts,  full  scale. 
Burit-in  SWR  Meter.  Shows  SWR  from 
1: 1  to  7:  L  Two'posjtion  "Seti^WR'^ 
switch  plus  RF  level  controL 
Calibrated  for  80-10  meters, 
50  ohm  non-inductrve  load. 


And  more!  Those  of  us  who  still  enjoy 
occasionally  operating  AM  appreciate 
the  Modulation-Percent  meter  scale  and 
earphone  monitor  jack.  And  the  rugged 
metal  cabinet  with  black  vinyl- dad  steel 
cover  and  black  anodized  aluminum 
panel  has  white  nomenclature  for 
easy  reading.  Size-  9^"^/ 
x6"H  xSMf'^D. 


lOH^^^.  ^ 


aca^ 


VTS 


.¥ 


JB-1000  KW  Dummy  Load 

50  ohm  od  oxtktl 
( emp  erature-  STabl  e. 
resistive  load 
handles  up  to  I  kW 
with  tow  SWR 
Less  oil.  $29.95  ppd. 
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Ur 

Code 

Ltr 

Code      Ltr      Cod@ 

Ur 

Code       Ltr 

Code 

A 

60 

e 

88          C         A8 

D 

90        e 

40 

F 

28 

G 

DO         H          08 

1 

20          J 

78 

K 

BO 

L 

48          M          EO 

N 

AG          0 

FO 

P 

68 

Q 

DO          R          50 

S 

ID           T 

CO 

U 

30 

V 

18          W          70 

X 

98          Y 

BS 

2 

C8 

0 

FC          1           7C 

2 

3C          3 

1C 

4 

OC 

5 

04           6           84 

7 

C4          S 

E4 

9 

F4 

/ 

94      SPACE     GO 

END  OF  MESSAGE 

FF 

autopatch  audio  are  turned 
back  on  and  the  transmit 
delay  repeated  The  receiv- 
er on-time  (or  window)  is  on 
for  only  short  periods  of 
time,  so  ihe  audio  from  the 
phone  is  degraded  only 
shghtly. 

The  transmitter  delay 
time  can  be  changed  by  al- 
tering the  value  in  location 


Table  1.  ID  code  table. 


0363.  The  receive  window 
time  can  be  changed  by 
altering  locations  0371  and 
0376.  If  a  #  digit  is  decoded 
(the  disconnect  command) 
during  the  receive  window, 
the  patch  is  immediately 
disconnected  and  an  ID 
sent,  The  ID  program  is 
located  at  0200  and  is 
called  as  a  subroutine.  The 


Program  lis  ting  for  simplex  autopatch. 


0300 
030g 

0305 

0307 
03  OA 

:)30B 
D30F 
0311 
0314 

03  le 

03 18 
0319 
03  IB 
03ID 
03IE 
0320 
0122 
0325 
0327 
032§ 
032B 
032D 
0330 
0332 
033* 
0337 
0339 
033B 

033B 

0340 

0342 

0344 
0347 
0349 


A9  F? 
8e  01  17 
A9  01 

&n  03  17 

AD  02  17 
29  2A 
FO  03 
4C  OA  03 
AG  00 
A2  DO 
£8 

EO  FF 
DO  FB 
06 

CO  PP 
JJO  f6 
All   02   17 
29  2  A 
FO  07 
A9  FF 
85  BO 
40  34  03 
A9  00 
65  130 
AD   02   17 
29  20 
FO  F9 
20  00  02 
A5  DO 
C9  00 

po  03 

4C  OA  03 

Ag  34 

6D  do  17 


LDA  i^SFF 
STA  1701 
LDA  fSOl 
STA  1703 
LDA  1702 
Mm  #S2A 

Bm  0314 

Jt3P  D30A 
LDT  #300 
LDX  #500 
IN£ 
CPX  #SFF 

Bm  0318 

CPY    MtYF 

m%  0318 

LDA  1702 
AHD  #'^2A 
3SQ  0330 

WA  0t¥W 
STA  DO 
JKP  03:34 
LDA  #500 
S^A  DO 
LDA  1702 
ATO  #S20 
BEO  0334 
J3E  020O 
LDA  DO 
OIF  #100 
BSQ  0347 
JHP  O3OA 
WA   #S34 
StA  1700 


SET  PA  FOR  OUTPUT 

SET  PB^  FOR  OUTPUT 
SET  PBl-7  FOR  INPUT 
LOAD  AND  MASK  FOR  HECSJVEB 
OK  AHU  •  DECODED 

SO,  LOOK  AHAIK 

PATCH  REQUBST  DELAY 


SEE  IF  •  IS  STILL  BEim 
DECODED  C PATCH  HEwlEST) 

not  SET  HO  HEC^EST  FLAG 

WAIT  FOR  REGXITER  TO  TURN  OFF 
YEBf    SET  REQUEST  PLAC 

WAIT  fOU  REC^IVEH  TO  TORN  OFF 

RECEIVEB  STILL,  ON 

RECEIVER  OFF,  SSHD  XD 

SEE  IF  PATCH  WAS  REQUESTED 


ID  data  table  starts  at  loca- 
tion 0068  and  can  be  pro- 
grammed using  the  data  in 
Table  1.  A  flowchart  of  the 
autopatch  program  is 
shown  in  Fig.  1. 

Table  2  gives  a  complete 
list  of  all  connections  to 
and  from  the  KIM-I .  All  out- 
puts are  a  logic  1  when  on; 
all  inputs  are  a  logic  0  when 


on.  All  input  connections 
should  be  logic  levels  and 
connected  to  the  input  pins. 
The  toochtone  decoders 
can  be  tuned  to  the  proper 
tones  as  listed  in  Table  2,  or 
to  other  frequencies  if  you 
want  your  system  to  re- 
spond to  other  digits. 

The  interfacing  of  the 
output  lines  is  left  up  to  the 
reader  because  of  the  dif- 
ferences in  the  devices  that 
you  must  control.  The  best 
way  to  interface  these  con- 
trol lines  is  to  bring  them 
out  to  a  7406  hex  inverter 
and  have  the  inverter  con* 
trol  relays.  You  would  need 
to  do  this  for  the  transmit- 
ter keying  line,  the  patch 
connect  line,  and  the  patch 


no,   fAIT  FOR  NETT  ACTlVATIOil 

res,  com: EOT  patch 


03  4C 

A9 

00 

LDA  #S00 

TRAIiSIillT  DURATION  TIMKH 

034E 

S5 

EE 

STA 

EE 

0350 

AO 

00 

TiTlY  #1500 

0352 

A2 

00 

LDX 

#$00 

0354 

E6 

im 

0355 

EO 

FF 

Qm 

^^FF 

0357 

DO 

FB 

iiliX* 

^354 

0359 

cs 

INT 

035A 

CO  FF 

CFY 

**?F 

035C 

BO 

F6 

B»E 

0354 

035E 

S6 

EK 

INC 

t:E 

0360 

A5 

EE 

LDA 

EE 

0362 

C9 

05 

CMP 

^B05 

0364 

DO 

£E 

BUE 

0J54 

0366 

A9 

20 

LDA 

#520 

RECEIVE   WINDOW  TlffER 

0368 

8D 

00 

17 

STA 

1700 

036B 

AO 

00 

LDY 

#300 

036D 

A2 

00 

LDX  #S0O 

036F 

ss 

TUX 

0370 

m  20 

CFl  #S20 

0372 

DO 

FB 

liHE  O36F 

0374 

C8 

im 

0375 

CO 

05 

CPY 

#305 

0377 

BO 

F6 

BtiH 

03  6F 

0379 

m 

02 

17 

TJ>A 

1702 

RECEIVE  WIfjDOtf 

037c 

29 

25 

AND 

#526 

IS  #   CDI3C0NJ?ECT)   DECOUKD 

037E 

DO 

OB 

BNE 

O38B 

038O 

A9 

00 

T.DA 

#*oo 

YES,   DISCONKi^T  PATCH 

03S2 

6D 

00 

17 

STA 

1700 

0385 

20 

00 

02 

JSH 

02  00 

SEND  TTT 

O3S8 

4C 

OA  03 

JEP 

03QA 

m  J/XM  FQH  TTHXT  DSSR 

Qiae 

29 

20 

AHD  #320 

no*  WAIT  FOB  RiWElVER   OFF 

03  8D 

FO  03 

1!KQ  039a 

oifir 

4C 

47 

03 

JJEP  0347 

RSTUHN  TO  TBAIISSIIT 

0392 

4C 

79 

03 

JMP 

0379 

KiitP  RECEIVE  WINDOW  OF 
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BRIGHT 

FREQUENCY 
COUNTERS 


*NOWWITH  VFA 
A5CK}  S229.00  (complete  with  accessor- 
ies) Extended  range  tJGtii  and 
Commercial  versions  avaiiatile 

•  Measure  all  bands 

•  Use  with  any  transmitter 

•  High  accuracy  lOMH?  tinnebase 

•  FuHy  tested  &  calibrated 

•  Voice  Frequency  Annunciation 
*(VFA)  option  now  dvailabJe.  (Re- 

peater  operators  and  siglitless  hams 
call  for  detaiis). 


Remember  the  days  we  used  to 
wonder  what  frequency  we  were  on? 
Then,  wrth  Collins  and  Drake,  fre- 
quency could  be  read  to  IKC.  Times 
have  changed  and  now  we  say  Hertz. 
Today  with  a  BRIGHT  counter  you 
can  be  on  f  req  to  1  Hz  at  HFor  lOHzat 
VHF/UHF, 

8R  JGHT counters  are  more  than  their 
name  implies.  BRIGHT  invests  in 
high  performance  components.  The 
A500  series  is  so  sensitivoi  it  wUI  read 
a  2  meter  hand  held  from  20'  away  or 
a  100  watt  HF  rig  from  50'  without  any 
direct  connection. 

Check  these  features  •  lOAAhz  shielded 
timebase  to  reduce  interference  • 
Easy  operation  with  color  keying  and 
input  select  indicators  #  3  sample 
rates  (gate-timesj  •  8  big  digits,  plus 
overflow  •  Full  factory  testing  •  NBS' 
traceable  caHbration. 

Be  bright,  buy  a  BRIGHT  counter. 


P^ffimpior 


Fr&ouency^  ran-ge 


Sensitivil'v 


Accuracy  n7  30°CJ 


"^irni^baRe'  lyni^ 


price 


A5«0 


SOHi  SOOMhz 


ASME 


5<JHi  nOOAAhi 


\OMv  SOMv 


tPPM 


proportional 
oven 


V2^00 


lOMv  lOOMv 


]PPM 


■^ 


Praporfionai 


Oven 


i 


135*00 


OPTION:  Nicad  Pack  (29.95). 
Commercial  models:  A500C  (295.00) 
A5D0EC  (349.00) 


TO  ORDER  CALL40^-952-09dfi 


TERMS:    AAC.    VISA,    AAAEX,    UPS 
COD.  Add  7.50  shipping. 

WE  REPAIR  OSI  COUNTERS. 

WRITE  FOR  INFO  PACKAGE. 

BRIGHT     p-o^  ^^^  ^^^^^ 

ELECTRONICS  ^^'-^'^^^'  ^'^  ^^^^« 
More  Than  A  Name 


^  S«€  L  isr  of  Adverrts^rs  Off  fiage  1 14 


j^4£S 


NEW  MFJ-312  VHF  Converter  lets  you 

HEAR  POLICE/FIRE  CALLS 

and  Weather  Band  on  2  meter  rigs.  Covers  neariy  all  FCC 
allocated  police/fire  VHF-hi  freq.  (154-158  MHz).  Direct  freq. 
readout  on  synthesized,  VFO  144-148  MHz  FM  rigs. 

ScBnning  rigs  become 

Now  with  weather  band  coveragei       police/fire  scannBn 

Dircci  freq,  readout  on 
synthesiz&d  and  VFO  rtgB. 


Mear  exciting  paHce/firf  calls,  weather  band, 
maritime  costal  and  more  on  your  2  meter  rig! 

Scannmg    rigs    become    poiice/lire    scanner. 

This  ingenious  MFJ  VHF  Convener  turns  your 
synthesized  or  VFO  144  148  MH2  FM  rig  into  a 
hot  poNce/tire  receivef  (154-158  MHz)  with  direct 
trequency  readout  on  your  rig. 

Receive  we^ttier  plus  more  on  160-164  MHz. 

Fipiithnj  allows  simutlanetnrs  scanning  of  bctl) 
2  meters  and  police/lire  band.  No  missed  caJis. 

E»)ay  all  berteffts  o1  your  rig  such  as  squelch, 
e^ccellenl  sensillvity,  selectivity,  stabifity.  limitifig, 
AM  rejectior}.  For  hand  he  Ids,  tpo. 

Two  MQSFETS  (tuned  BF  amp,  mlxtr),  bipolar 
crystal  oscillator  gives  excellent  performance 

Bypass/off  switch  allows  transmitting.  Won't 
burn  out  if  you  transmit  (up  to  25  watts)  with 
converter  on.  Low  insert  ion  SWR. 


■On"  LED.  918  VDC  SO-239.  Mig  bkt.  3x4x1" 

HFJ-311,  S49.95.  Like  MFJ  31?  tess  WX  band. 

Order  from  NIFJ  and  try  it  —  r»o  obligation.  If 
not  delighted,  return  it  within  30  days  for  refund 
(less  shipping)   One_ year  unconditiojiaL guarantee. 

OfiJer  today.  Call  toll  tree  800  647  1fiOO.  Charge 
VISA.  MC  or  majl  ctieck.  money  order  lor  S59  95 
lor  MFJ-312.  $49.95  for  MFJ-31t  plus  $4.00 
each  shipping/handling 

En)oy  exalting  pofice  and  fire  calls,  order  now 


CALL  TOLL  FREE 


800-647-1800 


Call  601-323  5869  for  technical  mtormation.  or 
der/repair  status.  Also  call  601  323^5869  outside 
contmentai  USA  and  in  Mississippi.         i^*7 

UB  I  ENTERPRISES, 

Iwl  m^M  INCORPORATED 

Box  494,  Mississippi  State.  MS  39762 


BRa4D  BAND 
FOLDED  DIPOLE 


BARKER  & 

WILLIAMSON'S 
MODEL 
370-15 


B  &  W's  Broad  Band  Folded  Dipole  covers  all 

amateur  bands  including  the  new  1Z 17,  and  30 

meter  bonds.  Also  covers  CAP  frequencies,  MARS, 

Military  or  any  frequency  from  3.5-  30  MHz.  Being 

used  throughout  the  worldl  Total  length  only  90  feet 

long — spreader  spacing  19  inches. 

SWR— Less  than  2:1  from  35-  30  MHz 

Supplied  completely  assembled  wrth  50  feet  RG  8U 

type  coax  and  PL  259. 

Rugged  construction  for  long  life. 

Can  be  installed  as  a  flat  top^ — inverted  'V"  or 

sloper 

Also  available  for  2-  22  MHz 

Power  handling  capability  2  KW-  4  KW  PEP 

PATENT  PENDING 

See  your  dealer  or  write: 


B'W 


BarkBr  St  l^tUamson,  fna 
lOCanaiStroBt 
Brisfol  Per.  1900/ 
PhonG  02i5^78B-5SB1 


*^n 


73  Magazine  •  August,  1981     73 


transmit/receive  line,  if  this 
line  is  used.  If  you  want  to 
interface  these  lines  in 
another  manner,  remember 
not  to  draw  more  than  1  mA 
from  an  output  pin. 

The  simplex  autopatch  is 
compatible  with  normal 
simplex  use  on  the  same 
frequency  Only  transmis- 
sions with  an  access  digit 
are  responded  to;  all  other 
signals  are  ignored.  The  fol- 
lowing describes  how  to  use 
the  autopatch. 

First,  to  see  if  you  are  in 
range  of  the  autopatch,  key 
your  transmitter  and  mo- 
mentarily press  the  *  on  the 
touchtone  pad  When  you 
release  your  mike,  you 
should  hear  the  autopatch 


Inputs 

PB1—  941'Hz  decoder  output 
PB2— 1477'H2  decoder  output 
PB3—  1209-Hz  decoder  output 
PBS— Receiver  carrier-operated  switch 


Outputs 

PA2— Transmitter  keying 
PA4 — Patch  connect 
PA5— Patch  send/receive  switch 
PBO— CW  ID  audio  output 


ID.  Second,  if  you  want  to 
use  the  patch,  follow  the 
above  procedure,  but  hold 
the  *  down  for  a  couple  of 
seconds.  This  time,  you  will 
hear  an  ID  followed  by  a 
dial  tone.  You  can  now  use 
the  patch  just  like  an 
autopatch  connected  to  a 
repeater,  with  one  excep- 
tion: You  must  wait  about  a 
second  before  you  dial  or 
talk  so  that  your  first  digit 
or  word  isn't  missed. 

When  using  the  simplex 


CW  ID  subroutine. 


0200 
0^02 
02  OG 
020F 
0211 
0212 
0214 
0216 
0219 
02  IB 
021E 
0221 
0222 
0224 
0226 
0226 
02  2B 
0229 
022? 
0232 
0231 
0235 
0237 

0239 
02  3B 

0242 
0245 
0246 
0246 
024A 
02  4D 
02  4E 
0250 

]i74 


A9  04 
SD  00  17 
ID  5P  02 
95  E2 
CA 

10  P6 
A2  Od 
20  79  02 
A2   03 
20  79  02 
20  SA   02 
AA 

E6  E2 
09  00 
DO  03 
4C  19  02 
C9  PP 
DO  03 
4C  50  02 
BA 

05  Df 

06  J>¥ 
PO  EO 
BO  OD 
A2  01 

20  79  02 
16 

90  m 

A2  OJ 
20  5B  02 
18 

90  PO 
A2   Ob 


£DA  ^04 
ST  A  1700 
LDA  Q28F«£ 
3fA  00£2t£ 
BEl 

BFL  020c 
LDX  #306 
JSH  OZ79 
LDH  #303 
JSR  0279 
JSB  028A 
TAX 

IW  00E2 
CMP  #300 
^NE  02 2B 
JMF  0219 
CMP  m¥F 
BKE  0232 
JHF  0250 
fZA 

STA  ocmp 

ASL  OODf 

BSQ  aei9 

BOS  0243 
IJ)X  #iOX 

JSR   0279 

CIC 

BCC   0235 

LDX  #S03 

JSH   02  5B 

CXC 

BCC   0246 

LDX  #£06 


rtlEH  TBAWSKITTER  OW 


SEHB  LEADIirO  SPACB 


SPACE   BET'.raiEN  CHARS. 


GfET  OHAH,    TO   SSKD 


CHECK  FOR   SPACE 


E2CD  OP  filESBAGE? 


DONE  WITH  CHAH? 


SEND   SPC, 


SEND  DASH 


Table  2,  KIM-1  I/O  connections, 

patch,  vou  will  notice  tick- 
ing sounds  in  the  patch 
audio.  This  ticking  is  the 
receive  window  that  lets 
vou  control  the  patch. 
When  you  are  finished  with 
your  call,  send  a  #  and  the 
patch  wilt  disconnect  and 
send  a  final  ID. 

If  you  have  a  problem 
with  the  receive  window  In- 
terfering with  the  quality  of 
the  audio  from  the  phone 
line,  the  squelch  tail  on 
your   receiver    is   probably 


0252 

20 

79 

02 

JSR 

0279 

0255 

A9 

00 

X^A  moQ 

m57 

8D 

00  17 

STA 

1700 

025A 

60 

BTS 

025B 

86 

m 

Btt 

DQDD 

02bD 

A5  ^ 

Wk  QOWB 

02  5P 

m 

47 

17 

STA 

1747 

0262 

HA  EA 

£A 

HOP' 

'3 

0265 

EA 

£A 

NOPI 

S 

0267 

ES 

02 

17 

STA 

1702 

026A 

A6 

£7 

T.m 

O0E7 

0260 

CA 

D^ 

026D 

DO 

i'U 

BHE 

026C 

026F 

20 

47 

17 

BIT 

1747 

0272 

10 

F3 

SPL 

0267 

0274 

C6 

DO 

DEC 

OODD 

0276 

DO 

E5 

ME 

025D 

0278 

60 

RTS 

0279 

66  DD 

3TX 

WW 

a27B 

A5 

S6 

LBA  00£6 

txi'm 

8B 

47 

17 

STA 

1747 

cjzao 

2C 

47 

17 

BIT 

1747 

0283 

10 

?B 

BPL  osao 

0265 

06  m 

09C 

O03KD 

0267 

DO 

P2 

BKE 

C^7B 

0289 

60 

RfS 

026A 

A6 

S2 

LDX 

D0S2 

025C 

B5 

68 

U>A 

0O66,I 

O28E 

60 

HTS 

too  long  You  can  eliminate 
this  problem  by  removing 
the    electrolytic    capacitor 

following  the  diodes  in  your 
receiver's  noise  amp.  This 
cured  the  problem  in  my 
system.  For  what  would 
seem  to  be  a  difficult  proj- 
ect, the  use  of  the  KIM-1 
microcomputer  turned  this 
autopatch  into  a  relatively 
easy  task.  If  you  have  any 
difficulties  in  getting  your 
system  on  the  air,  feel  free 
to  contact  me.B 

3ERD  TBAlLINCr  EPACS 
TOHK  1!HAIfga*ITTEE  0?P 


¥B0   IS  Cr*  AUDIO  OUTPUT 


SPACE  SOBHOUTIFE 


Code  Initial i sat ioti 


029P       00  05  3B  03   44  DO  00  CO  CO  CO  CO  00 


Sample  ID   (DE  WD8CHH) 


0068       90  40  00  70  90  24  Afi  08  06  FP 
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call  toll  free:nights 

(800)  231  -3057 

6-10  PM  COST,  M.W.F. 

days:  713  658-0268 


ICOM 

IC720/AC $1298 

JC  730 729 

IC  2AT 249 

IC  22U 269 

Santec 

HT1200 299 

ETO 

Alpha  78 2707 

374 2036 

76A 1585 

76PA 1866 

Telrex 

TB  5EM 425 

Drake 

TR7  DR7 1349 

R7/DR7 1299 

AEA 

Morse  matic 169 

Order  KWM  380  Now 

OLD  PRICE 

Rockwell  Accessories  in  Stock 

Bash  Books 9.95 

Amphenol  Silver  Plate  PL-259.  1.00 
Antique/Rare  Tubes .........  Calf 

GE572 .......38 

Timex  24  hour  Wallclock 24.95 

Robot  800A  . .  . 749 

Cubic  103 1195 

Bird  43  SLUGS 
Portable  VJ  Amplifier 

2  watts  in  33  watts  out $89.95 

Beldan  9405  Heavy  Duty 

Rotor  Cable  2#16,  6#18 45a;/ft 

Belden  8214  RG-8  Foam  ....  36ii:/ft 
Belden  9258  RG-8X 

Mini-coax , ,  19€/ft 

Alliance  HD73  Rotor 109.95 

Call  for  TS830S,  TS130S.  TS  530 
plus  accessories 

MASTERCARD     VISA 

All  pricfts  lob  Houston  except  where  in- 
dicated. Prices  subject  to  change  withotil 
notrce,  aM  iiems  guaranieed.  Some  items 
subject  prior  sale.  Send  letterhead  for  Dealer 
price  l»st.  Texas  residents  add  @%  tax. 
Please  add  sullJcient  postage,  balance 
collect. 


rai 


ElectronJGS  Supply,  Inc. 


*^45 


1508McKinney 
Houston,  Texas  77010 


This  MFJ  RF  Noise  Bridge . . . 


lets  you  adjust  your  antenna  quickly  for  maximum 
performance.  Measure  resonant  frequency,  radia- 
tion resistance  and  reactance.  Exclusive  range 
extender  and  expanded  capacitance  range  gives 
you  much  extended  measuring  range. 

*  Exclusive  range  extender    •  Expanded 
/  capacitance  range    •  Series  Bridge 


This  new  MFJ-ZOZ  RF  Nnjse  Bridge  lets  you 
quickly  adjjs!  you;  singJe  ar  multeband  dipole,  in- 
verted Vee,  beam,  vertical  mobiEe  whip  or  random 
system  for  maximum  performance. 

Tells  resoriant  frequency  and  wtfether  to  shorten 
or  lengthen  youf  ani&nna  lor  mmimum  SWR  over 
any  port  ion  of  ^  band. 

MFJ's  exclusive  range  CEleFttfer,  expandeif  ca- 
pacitance range  ( ±  1  ^0  pf)  gives  unparalleJed  im^ 
pedance  measuremenls.  1  to  100  MHz.  Simple  to 

use.  Comprehensive  computer  proven  manual. 

Woffcs  wrth  any  receiver  or  transceiver.  SO  239 
connectors  2x3x4  inc  hes.  9vDlt  bailery. 

Other  uses:  tune  transmatch:  adjust  tuneif  cir 

cyits;  measure  tmluctdrice,  RF  impeciance  o\  ampii 

liefs.  tsaluns,  trans  rofmefs,  electee  at  length,  veio 

city  lac  tor,  impedance  ot  coax:  synthesize  RF  im- 

I  pedances  with  transmatch  and  dummy  load 


Order  Unm  MFJ  and  try  it  -  no  obllgallon.  If 

mi  deliylited,  return  il  within  30  days  for  a  refund 
(less  shipping).  Tills  bridge  is  unconditionally 
qyaranteed  for  one  year. 

To  order,  simply  tall  us  toll  free  B00M7-180O 
and  charge  tt  on  your  VISA  of  MasterCharge  or 
marl  us  a  check  or  money  order  for  S54.95  ptus 
S3.00  fof  shtppmg  and  handling. 

Don 'I  wait  any  longer  to  enjoy  maximum  an 
tenna  perlormance.  Order  today. 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601  323  5869  for  lechnrcal  mformatton.  or- 
der/repair siatus.  Also  C3il  601  323  5869  ouistde 
contjnenial  USA  and  in  Mississippi.  ^47 

MFJ  ENTERPRISES,  MC. 

mX  494,  MISSISSIPPI  STATE.  MS  39762 


"i^""^ 


INI 

4*l»l 


Check  your  signal. 

BLACKCAT  Monitor  Scope  $209.95  ppd. 


Blackcat  JB-4001S— for  continuous 
monrtoririg  of  your  transmitting  quality  at 
low  cost 

The  dedicated  monitor.  Leave  it  in  the 
line  and  you'll  alui^ys  know  what  s  hap- 
pening with  your  rig.  Operates  from 
160-10  meters. 

Versatile.  With  familianty  you'll  be  able 
to  iriterpiet  the  scope  patterns  to  deter- 
mine power  output,  distortion,  audio 
noise,  ALC  action,  canier  suppression. 


SWR  effects,  linearity,  spurious 
flat  topping,  plus  AM  modula- 
tion characteristics.  Provides 

2  KW  Coax  Antenna  Switch 

4-posttton5  (three 
for  ante.  St  dumtny 
load,  Fourth  for  re- 
ceive only]    Coax 
conncclors,    black 
ca&e  with  wlhiite  no- 
menclature   mea- 

siffcs3^7/16-HK4-3/32"W  k  4'^D. 

Model  JB-1007SW,  onJy  $24.95  ppd. 


signals. 


both  sine  and  trapezoid  patterns.  Built-in 
audio  generator  for  modulation  and 
transmitter  testing  purposes 
3"  green  phospher  scope  tube  with 
printed  reference  gratlcuie  (useful  (or 
calculating  percentages).  Black  vinyl- 
dad  steel  case  with  black  anodized  afu- 
minum  panel  with  white  nomenda- 
ture  Size:  lOWW  xe^^H     

1 


^     ^ 


Cai 


j4^o. 


Dal« 


^p\ 


^^^'' 


tip 


Sa*  Lisf  ol  Aaveftmms  on  psge  f  14 
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PACE  Cammunicator  ll#X  {[eft) 
Compact,  2m  hand-held  FM  Transcerver.  144448  Mhz,  I 
watt,  6  channB-t?  with  18  charrn&l  capability  (G  simplex,  6  at 
+600  mi  6  at  -600  KHz],  1  channel  installed  ( 145.52 
simplex)  Only  one  crystal  per  channel  Complete  with 
flexible  rubber  antenna,  ntcsd  battery  &  charger  Sm: 
2J.4"w*6rh'lV'd.  Wl  16  oz  .,.  CLOSEOUT  $129^* 
Crystal  Certificates each  5" 

PACE  Commuiiicator  I  (right) 
Hand  held  2m  FM  Transceiver  144-148  Mhz.  3  watts  *ttt!  6 
chani^  capability.  I  channel  installed  (146.52  %tm^t] 
Complete  with  flextWe  rubber  antenrii  and  battery  trav 
Wtcjdsand  charger  not  iiKluded  Size  8Vh*2S''vi « |'*"d. 
tVt  1 8  ItJS  ........„....,.,„..  CLOSEOUT  St29^ 

ftccefsorifs  fof  Commufficator  f: 

B- 1  ftod  Battery  Pad(  (iO  M  batteries} S24^ 

C-1  Desk  top  AC Chaiger, ..„.,..,., ..  39^ 

Crystal  Certificates  


<+^ «*■*«» 


PACE  Communicator  II 

?5  wall,  800  channel  2m  FM  Transceiver  for  144447.995 
Mh^  Simplex,  t  600  KHz  &  +  1  MHz  otisels.  Requires 
13,3VDC  @  5  AMPS.  Complete  with  hand  microphonen 
mobile  bracket,  base  stand  &  power  cables  Sire  2  S^h^' 
%rvt*  II  2'U  Wl  6 6 lbs CLOSEOUT  S249^^ 


Quantities  an  items  shown  in  this  ad  are  limfted  Hurry 
and  ardff  now!  Send  Ctieckor  Money  Order  To  expedite 
prompt  shfpmem  CALLTOLl  FREE  and  use  MASTERCARD 
Of  VISA  phone  COD  orders  also  accepted  For  each  majof 
item,  alioiw  SS.OO  for  UPS  charges  in  me  48  States. 

AES  Store  Hours :  Mon,  Tue,  Wed  &  Fn 
9  5:30;  Thurs  9-8  (Vegas  9-6);  Sat  9-3, 


master  charoe 


-  -4    ^  ■  I  'M^an    -  t-^  ■ 


VISA* 


SAVE  $  1 00 


g  iillCOM 


SAVE  $296 


IC-22S 


Synthesized  2m Iransceiver  No Cf ystals requirett  Program 
22  chanrtels  selected  from  132  ctjannels  on  15  Khz 
spacmg  146.010  to  147.990  UHi  by  installing  diodes  on 
matnx  board  Simplex  and  ±600KHz  offsets.  Output  lOw 
or  Iw.  selectable.  Microphone  w/clip.  mobile  mount,  DC 
cord,  plug5  and  diodes  supplied.  Size:  ?^"1i«6'W«8-'*"d. 
WL  4^:y  Jtis.  (Regular  $299) CLOSEOUT  Si 99 


YAESU  FT-S25RD  All-Mode  6  meter  Transcaver  I  25w 
output  (variabie),  50-54  Mfiz,  SSB.  CW,  FM  I  AM  (8w). 
Drgital  plus  analog  readout  Built  in  ±1  mHz  offsel  eoise 
blanlter  &  AC  DC  supplies.  Stze:  n'rw-5"h'12Vd,  Wt 
20  lbs  (Regular  5895)... CLOSEOUT  $599 


H¥-GAIK  Antenna  Specials: 

Model  707  2m,  '^-mMi'  ';t.:iinlG^;fi  base  loaded  trunk  lip  maun  I 
mobile  antenna  Tnrtis  IJb.b  lu  1/4  Mh^  No^tiole  installation 
with  2  set  screws  Witti  i6'C03)(  &  hard  ware .,,  %S*^ 

Wodel  5&3/MR-52m,  Vwave  type,  trunk  lip  mount  antenna  I ar 
Smilar  Ed  Model  707  but  latieled  as  a  mnnLtor  ant  $9" 

Model  536yMR- 10  Magnetic  mount  450  Mhz  '^wsve  stainless 
bas<e  foaded  mobile  antenna  Mounts  without  dntbng  a  bole 
Labeled  as  a  monilor  antenna  hut  OK  for  Ham  use.....  S9" 


MIDLAND  13-509  12v.  lOw,  12  channel  220  mHz  FM 
transceiver  Crys^tats  for  223  50  mHi  simplex  installed, 
mobile  mount  &  microphone  included  ,.,  SALE  S179" 

Crystal  certificates.......... .each  5.00 


Standard 


New  for  450 


Incorporates  a  brand-new  LSI  8  bit  microcompytef  that  memorises,  thinks,  ar^d  makes  decisions  for  Quick  and  correct 
channel  control  Select  10  watts  or  1  watt  output  and  480  channels  in  25  kHz  steps,  438  to  449  975  mHz  Coverage  is 
divided  in  to  12  steps  o1 1  mHi  which  can  be  scanned  up  and  down  at  25  or  50  kHz  mtervaJsJaslor  stow,  lutomatically 
searching  for  biisy  of  vacant  chartnels  Instant  push  button  access  to  two  pfionty  call  channels  Capable  of  memorizing  or 
pfogrammmg  any  5  frequencies  and  scanning  them  upand  do*n  Memory  backup  feature  mapntains  pre-programmed 
frequencies  even  when  pow«f  s  switched  OFF  Low  supply  voltage  triggers  an  internal  DC-DC  converter  to  msmtain  the 
backup  voltage  at  a  constani  level  Double  superhel  receiver,  IF  214  mfe/455kHz:  Sensitivity  0  5uv/20db; 
Bancfwtdlh:  1 7  S  kHz;  Seleclivity:  tietter  than  SOdb  at  ±  25kHz  Mf  crop  hone  tias  a  butft^n  up<town  frequency  control  for 
CDfiventent  channel  $elei;!ion  6'g.  four  di^t  LED  fre^juency  readout  and  unique  9  LED  signal  ^engtti  i  power  indtcator 
CTCSSencoder provisions  Reqyrres  13.8v DC @ 4.5 A tlCNi. iTinsmitt. 0.6A (feceivel. Size: e^'^'w^ZH-h-^'d, Wl  6': 
lbs.  With  mobile  muunt,  hardware  ADCconl .._,, . .,„ Low  AES  Pilce  $399** 


Call  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Mstro  Area) 

1 -800-242-51 9S 


I 


I 


T 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 

AES  BRANCH  STORES ASSOCIATE  STORE 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  Wats  1800-362-0 290 

Outside  Ohio  1  800-321-3594 


ORLANDO  Florida  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla,  Wats  1-800-432-9424 

Outside  Fla.  1-800-327- 1917 


LAS  VEGAS,  Nevada  89 106 

1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

Pete.  WA8PZA  &  Squeak.  AD7K 

Outside  Nev.  1-800-634-6227 


ERICKSON  COMMUNICATIONS 

CHICAGO.  Illinois  60630 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 
Outside  ILL  1-800-621-5802 
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CRYSTALS  &  KITS/OSCILUTORS  •  RF  MIXERS  •  RF  AMPLIFIER  •  POWER  AMPLIFIER 


OX  OSCILLATOR 

Crystal  controlled  transistor  type.  3  to  20  MHz.  OX-Lo.  Cat  No. 
0351 00.  20  ID  60  MHz,  OX-Hi,  CaL  No.  035101 . 


I     Code  reading 
makes  ham  radio 
more  fun! 


MXX-1  TRANSISTOR  RF  MIXER 

Adngte  tuned  arcurt  intended  for  signal  conversion  in  the  3  to  1 70 
fAhz  range,  Hannonics  of  ttie  OX  or  OF-1  oscillator  are  used  for 
injection  in  ttie  60  to  1 70  MHz  range.  3  to  20  MHz,  Lo  Kit.  Cat.  ^k> 

035105. 20  to  170  MHz,  Hi  Kit,  Cat.  No,  035106 

Speafy  wh^i  Ofdenng.  $7,02  ea. 


OF-1  OSCtLLATOR 

Resistor  capacitor  circuit  provides  osc  over  a  range  of  freq  witti 
the  desired  crystal,  2  to  22  MHz.  OF-1  LO.  Cat.  No.  03t108. 18 
to  60  MHz.  OF-1  H  Cat.  No,  0361 09„ 

Sp&dly  when  oftienng.  £5.42  fia. 


PAX*1  TRANSISTOR  RF  POWER  AMP 
A  single  tuned  output  amplifier  designed  to  follow  the  OX 

oscnlator.  Outputs  up  to  200  mw,  depending  on  frequency 
and  voltage.  Amplifier  can  be  ampiitude  modulated  3  lo  30 

MHz,  Cat.  No,  035104, 

Spm;:iiy  when  ordering,  $7.34  ea. 


SAX-1  TRANSISTOR  RF  AMP 

A  small  signal  amplifier  to  drive  the  MXX-1  Mixer,  Single  tuned 
input  and  lirik  output.  3  to  20  MHz,  Lo  Kit.  Gat.  No.  0351 2. 20  to 
170  MHz,  Hi  Kit,  Cat.  No.  035103. 

Specify  when  ordming.  $7 .02  ea . 


BAX-IBRQAOBANDAMP 

General  purpose  amplifier  which  may  be  used  as  a  tuned  or 
untuned  ynit  in  f^F  and  audio  applications.  20  Hz  to  1 50  MHz 

with  6  to  30  db  gain.  Cat.  No.  035107. 

Specify  when  ordering.  $7.34  ea , 


.02%  Calibration  Tolerance 

EXPERIMENTER  CRYSTALS  (HC  6/U  Holder) 

Cat,  No.  Specifications 

031080 '3 10  20  MHz  —  For  use  in  OX  OSC  Lo  S6.88  ea 
031081  '20  to  60  MHz  —  For  us^  in  OX  OSC  Hi  $6.88  ea. 
031 300 '3  to  20  MHz  —For  use  in  OF-1  L  OSC  $6,88  ea 
031310  *20  to  60  MHz  —For  use  rn  OF-1  H  OSC  S6  88  ea 

*Specify  wften  ofdemg 


S^vpi^  and  postage  (insida  as..  Caftacld  afvl  Mexico  onty}  IMS 
te  prepaid  lay  IniBrntfional  Pnoes  quoiad  tor  U  S .  Canada  and 
Me»co  ordv$  orriy  Onter«  lor  9htpm«it  boOier  (surines  w«  be 
c|i£led  en  cK|ussL 


DBDuD 


,^3S 


iKTEFIHATlONAL  CRYSTAL  HFG  CO..  INC. 
10  North  Lee     Ottiahoma  Cicy.  0«aa    ?3iD2 


I 
I 

u 


fi5cii  tf rv 


Field  Day  2 


A  code  r^der  can  add  to  ttie 
fun  of  ham  radio  by  allowing 
you  to  copy  many  Signals  that 
are  too  complex  or  too  fast  to 
decode  by  ear. 

YOU  can  get  in  on  such  things 
as  news-wire  service  transmis- 
sions, weather  information  and 
financial  reports  that  are  sent 
Dy  radio  teletype  (RTTY),  ASCn 
computer  language  or  Morse 
code. 

Some  code  readers  only  copy 
one  or  two  types  of  signals,  but 
the  Katitronics  Field  Day  2  ^^ 
allows  you  to  copy  RTTY  at  60, 
67,  75  and  100  WPM.  ASCII  at 
110  and  300  (if  sent  as  it  is 
typed)  Baud  and  Morse  at  3  to 
SOWPM. 

The  Field  Day  2  even  has  an 
editing  program  to  improve 
sloppy  Morse.  You  get  more  of 
the  message  and  fewer  illegal 
character  signs  tnan  with  other 
code  readers.  With  a  Field  Day  2 
you  also  get  a  2d-hour  clock, 
code  speed  display  and  ttl 
compatible  demodulator  out- 
put 

The  Field  Day  2  is  a  complete 
unit  in  one  package  with  a  large, 
easy  to-read,  lO-character  dis- 
play and  is  backed  with  a  full- 
year  limited  warranty. 

Code  reading  makes  nam 
radio  more  fun.  and  now  you 
can  get  started  with  one  com- 
pact, versatile  unit,  at  S449.95, 
suggested  price,  the  Field  Day 
2- 

Call  or  visit  your  Authorized 
Kantronlcs  Dealer  for  a  demon- 
stration! 


Kantronics 

(913)842-7745 

1202  E.  23rd  Street 
Lawrence.  Kansas  66044 


I 
I 


See  List  of  At^vcrttsers  ortpage  1f4 
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Robert  B.  Grove  WA4PYQ 
Grove  tnterpmes,  tnc^ 
Rt.  t  Bo)i  156 
6f a jsf own  NC  2S902 


The  Bearcat  350 
Programmable  Scanner 

a  first-class  act  from  Electra 


It's  hard  to  believe  that 
only  four  years  have  gone 

by  since  Electra  released 
their  first  keyboard-entry 
programmable  scanner,  the 
venerable  BC-210.  This  emi- 
nently-usable little  scanner 
was  followed  in  rapid  suc- 
cession by  a  flurry  of  new 
products:  the  BCs  250.  220, 
211,  300,  160— and  now, 
the  BC'350. 

This  new  entry  from  Elec- 
tra sports  one  radical  inno- 
vation: a  fully-alphanumer- 
ic display.  No  longer  does 
the  listener  have  to  remem- 


ber that  155.505  is  his  focal 
police  frequency  or  the 
147  045  is  the  Robbinsville 
repeater  He  can  use  the 
keyboard  to  write  in  "Po* 
lice/'  "Fire/^  or  "RVL 
RPTR."  Up  to  8  characters, 
alpha  or  numeric,  may  be 
entered  for  display  on  any 
chanr^el  Readout  is  a  bril- 
liant fluorescent  display- 

The  alphanumeric  func- 
tion is  not  in  lieu  of  a  fre- 
quency  entry;  either  display 
may  be  called  up  alternate- 
ly by  toggling  the  A/N  key. 

Another    feature    which 


The  Bearcat  350  programmable  scanner. 


will  be  well-received  is  the 
faster  scan/search  rate  — 20 
channels  per  second  (10  on 
slow  speed). 

Frequency  ranges  cov- 
ered are  typical  of  the  new 

Bearcats:  30-50,  118-136, 
144-174,  and  421-512  MHz. 
Electra  chooses  to  break 
these  ranges  into  seven  sub- 
bands  for  advertising  pur- 
poses. It  is  significant  to 
note  that  tow-band  cover- 
age is  now  advertised  as  full 
30^50  MHz  rather  than  32- 
50  MHz  as  in  previous  prod- 
ucts.  Although  the  earlier 
units  went  down  to  30  MHz, 
performance  and  parame- 
ters were  not  always  repeat- 
able. 

The  350  is  not  tiny;  in 
fact,  in  spite  of  the  photo,  it 
is  the  largest  unit  yet  pro- 
duced by  Electra:  12"  W  X 
4"  H  X  9''  D.  It  was  defi^ 
nitely  not  produced  with 
the  mobile  listener  in  mind! 
However,  the  BC-350  does 
have  a  12-volt  input  for 
those  with  room. 

Sensitivity  and  selectiv- 
ity are  excellent.  0,4  uV  on 
low  and  high  bands  and  0.8 
uV  on  UHF  are  typical  —60 
dB  rejection  ±25  kHz  dis- 
criminates against  adjacent 
channel  interference. 

As  with  some  previous 
models,  50  channels  of 
memory  are  allocated  to  10 
bands,   allowing   selective 


call-up  of  various  frequen- 
cy clusters  programmed  by 
the  user. 

For  noisy  environments 
such  as  those  encountered 
in  industrial  or  mobile  in- 
stallations, a  2- Watt  audio 
amplifier  provides  plenty  of 
sound  from  the  internal 
speaker,  A  rear-apron  jack 
is  provided  for  an  external 
speaker  or  de-scrambler. 

Selective  scan  delay  (an 
Electra  patent)  allows  for 
immediate  resumption  of 
scan  or  search  after  the  car- 
rier goes  off  the  air,  or  it 
may  be  toggled  to  wait  2 
seconds  for  responses  on 
that  channeL 

A  priority  feature  allows 
sampling  of  channel  one  ev- 
ery two  seconds  if  desired 
to  be  sure  not  to  miss  a  call 
on  that  channel  An  auxil- 
iary function  can  be  used  to 
activate  a  remote  recorder. 
A  count  memory  permits 
the  user  to  determine  the 
number  of  times  a  channel 
has  been  active,  even  if  you 
have  not  been  there  to  hear 
it.  A  lockout  key  allows  you 
to  temporarily  exclude  any 
channels  you  wish  during 
scan. 

The  display  is  divided  in- 
to two  readouts.  The  left- 
hand  window  provides  call- 

Contiftued  on  page  tOI 
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RTTY/CW  FOR  THE  TRS-80* 


ROM- 116 

RTTY/CW  Operating  System 


FEATURING: 

•  ASCII-BAUDOT-CW 

•  SPLIT-SCREEN  VIDEO 

•  REAL  TIME  CLOCK 

PLUS: 

•  Word-wroppjng 

•  Two  serial  ports 

45.45  fo  9600  Baud 


CROUlfl 

nicroProdiicts 


P  O  Box  892 

Marysville,  Washington  98270 

(206)  659-4279 


•  Serial  porb  use  USARTS 

•  Aufomot(c  CW/ID 

•  Program  status 

contmuously  displayed 

•  Instantly  change: 

program  status 

Baud  rates 

ASCII /Baudot  modes 

•  Transmitter  under 

program  control 

•  Self  tracking  CW  speed 

•  LLIST  &  LPRINT  usable 

on  any  serial  printer 

•  All  software  easily 

transferred  to  disk 

•  Requires  LEVEL  If   16K  RAM 

Model  I  or  Model  III, 
externol  term  ma  I  unit 

•  Includes  pc  board,  cabinet, 

software  &  manual 

•  Unconditionally  guaranteed 

for  30  days 

•  Limited  parts  &  lobor 

warranty  for  90  days 

•  ASSEMBLED  &  TESTED    $325 

Woshtngton  res-pdents  add  5.3%  sales  tax 

J 


*A  Trademark  of  the  Tandy  Co'p. 


Compare  the 


Interested  in  RTTY? 


$169-95  buys  a  terminal  unit  kit  with  the  features  you  need  most 
for  enjoyable  RTTY.  Our  3-stage  active  input  filters,  built-in  AFSK 
and  60  mA  loop  supply  make  the  TU-170  a  great  buy  regardless 
of  the  rig  or  printer  you  prefer. 

Sound  interesting?  Call  or  write  for  details  about  our  full  line  of 
RTTY  equipment  backed  by  a  complete  factory  support 
program,  „       ,  ^  .- 

Flesher  Corporation 

P.O,  Box976   Topeka,  KS66601    913*234*0198 

Dlitrlbutors  ^n  Cdnado  and  Australia 


t^23 


For  the  best  deal  on 

•AEA*Alliance*Ameco»ApplE*ASP 
•Avanti»Bel[lEr!»Bencher»fiir[l*COE 
•CES*Commiinica(ions  Specistisls 
•CDflins*Cushcrafl*Daiwa*DenTron 

•  Drake*  Hustler*  Hv-fiain»lcoiTi*IRL»KLH 

•  Kenwood*  Larsen-Macf  off  ofiics*MF  J 

•  Midland*  Mini -Pfoducis*  Mirage*  Mosiey 
«  UPC*  Newlronlcs*  Nve*  Panasonic 

•  Palomar  Engineers* Regency* Robo! 
•Shure*Slandafd«Swan*  Tempo 

•  TBn-Tec*Tr3nscom*Yaesu 

Hot  Buys 
for  August! 

ICOM  IC-720A  all-band  Xcvr... 
Now  in  stock! $1299 

TENTEC  ARGOSY  all-band  HF 
Xcvr,  only $495.95 

ICOM  IC-2A  Hand  Held... 

Limited  special $219.50 

IC-2AT  with  pad  _  $249.50 

MIRAGE  B-23  2-meter  2/30  W 
FM/SSB  linear $79.95 

APPLE  Disk  Based  System: 
Apple  II  or  II  Plus  with  48k 
RAM  installed.  Disk  II  with 
controller,  DOS  3.3  _$1869 

APPLE  Game  Paddles  available 

Quantities  limited...  all  prices  subject  to 
change  without  notice 

We  a/ways  have  an  excellent 
assortment  of  fine  used  equip- 
ment in  stock...  Come  in  or  call 

Erickson     is    accepting    iate    model 

amateur  radio  equipment  for  service: 

full  time  technician  on  duty 

CALL  TOLL  FREE 

(outtide  llllnoii  only) 

(800)  621-5802 


VT^ 


m4-.ir      -.H.  r 


HOURS:  9:30^5:30  Mon.,  Tues.,  Wed.  &  FrI. 
r^^^i       9:30-3:00  Thursday 
ij        9:00-3:00  Satu  rd  ay 


ERICKSON 

COIVIIVIUNICATIONS 

Chicago.  IL  60630 

5456  North  Milwaukee  Ave. 

(312)  631 -5181  (within  lllinoisj 


,^See  List  of  Advertfsers  on  page  T 14 
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Kari  r  Thurber.  Jr.  W8FX 
317  Poplar  Drive 
Miilbrook  AL  36054 


The  Calectro  Multi-Tester 

a  full-sizC;  lab-type  multimeter 
for  fans  of  analog  operation 


The  most  common  items 
of  test  equipment  need- 
ed in  the  ham  shack  or 
home  electronics  workshop 
are  rf  and  af  signal  gener- 
ators, oscilloscopes,  fre- 
quency counters,  dummy 
load/wattmeters,  grid-dip 
oscillators,  and  —  perhaps 
the  primary  instrument  — 
the  multi-tester  or  multi- 
meter. 


Little  need  be  said  about 
the  utility  of  the  multimeter 
on  the  bench  or  in  the  home 
workshop.  This  versatile  in- 
strument allows  one  to 
make  basic  current,  volt- 
age, and  resistance  read- 
ings (as  a  minimum),  and  for 
this  reason  it  is  indispens- 
able for  even  the  non-tech- 
nical amateur  or  SWL  — if 
for  no  other  purpose  than 


The  Calectro  20-205  multimeter. 


to  be  able  to  detect  open 
and  short  circuits  or  to 
check  one's  ac  line  voltage. 
For  the  home-brewer,  exper- 
imenter, and  kit-builder,  the 
multimeter  is  invaluable  in 
circuit  design  and  develop- 
ment as  well  as  in  trouble- 
shooting applications. 

The  basic  multimeter,  or 
VOM,  is  an  analog  device 
that  has  four,  five,  or  more 
scales,  each  representing  a 
different  type  of  measure- 
ment, such  as  ac,  dc,  Ohms, 
decibels  (dBs),  and  possibly 
other  parameters.  The  input 
arrangement  and  number 
of  ranges  depends  on  the 
degree  of  sophistication 
and  cost  of  the  unit.  A  pri- 
mary '"driver"  of  quality 
and  cost  (they  go  together, 
of  course!)  is  the  meter's  in- 
ternal resistance— the  high- 
er the  better,  since  units 
with  relatively  high  internal 
circuit  resistance  [20,000 
Ohms-per-volt  or  greater) 
will  tend  not  to  unduly  dis- 
tort readings  as  a  result  of 
loading  of  the  circuit  under 
test  by  the  meter  itself. 

There  is  little  question 
that  the  industry  is  moving 
toward  the  digital-readout 
multimeter.  Frankly,  this 
type  of  tester  can  enable  a 
greater  degree  of  overall  ac- 
curacy  for  the  average  user, 
fust  as  the  digital  watch  can 
permit  more  precise  time- 
keeping than  can  the  two- 
hands  type.  For  example,  a 
good  digital  multimeter's 
accuracy  may  be  on  the  or- 


der of  0.1  to  0.5%  of  basic 
dc  scale,  whereas  good  ana- 
log meters  boast  precisions 
of  but  2-5%,  not  to  mention 
such  additional  problems 
as  interpolation  and  paral- 
lax errors. 

Despite  the  superior  ac- 
curacy of  the  digital  instru- 
ment, there's  stilf  a  good 
deal  of  room  for  the  analog 
multimeter  for  general-pur- 
pose electronic  usage.  The 
better  grade  instruments 
are  still  a  good  deal  less  ex- 
pensive than  equivalent 
digitals.  In  addition,  for 
general  troubleshooting, 
the  smooth  analog  meter 
action  is  often  much  pre- 
ferred over  trying  to  inter- 
pret running,  flashing  digits 
when  working  with  highly 
dynamic  or  unstable  cir- 
cuits. Too,  movement 
trends  of  the  parameter  be- 
ing measured  are  much 
more  clearly  discerned  on 
the  analog  meter. 

There's  no  shortage  of 
analog  multimeters  in  the 
marketplace.  However,  one 
of  the  better  meters  I  have 
encountered  is  the  new  Ca- 
lectro (GC  Electronics) 
model  20-205,  formerly 
known  as  the  H3-361.  This 
high  quality,  'Tab-type"  in- 
strument is  a  multi-purpose 
multimeter  that's  a  good  ex- 
ample of  what  a  better  ana- 
log model  can  do.  The 
100,000  Ohms-per-volt  dc 
internal  resistance  ensures 
that  most  circuits  under 
test  will  be  unaffected  by 
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the  meter's  presence.  ! 
found  it  to  be  a  very  rugged, 
reliable  all-purpose  measur- 
ing device  capable  of  ban- 
dl  ing  a  wide  range  of  ac  and 
dc  voltages,  resistances,  dc 
currents,  and  dBs. 

The  Calectro  instrument 
has  a  large  (4")  clear  plastic- 
front  meter  with  a  two-col- 
or mirrored  scale  for  good 
visibility  and  ease  of  inter- 
polation.   The   18-position 
range  switch,  when  coupled 
with  the  four  front-panel  in- 
put jacks,  enables  selection 
of   22   ranges    Dc    voltage 
ranges  run  from  0-500  milli- 
volts  to   0-1000    volts     Ac 
measurements    of    from 
0-2.5  volts  to  0-1000  volts 
are  available;  VUs  are  mea- 
surable in  five  ranges  from 
-20  to  +62  dB;  dc  resis- 
tance   scales    run    from 
a2000  Ohms  to  0-20  meg- 
ohms; dc  current  scales  run 
from  MO  microamperes  to 
0-10  Amperes,  Batteries  are 
required  only  for  the  Ohms 
function    (two    AA-size 
1.5-volt  penlight  cells  will 
do  the  trick  — use  alkaline 
ceils  for  long  life),  which  in- 
cidentally in  the  RX  1  range 
has  a  center-scale  position 
of  16  Ohms.  This  enables 
convenient  and  accurate  re- 
sis  ta  nee    measurements 
down  to  a  mere  fraction  of 
an  Ohm, 


dc  ±3%  and  ac  ±5%  [of 
full  scale]  accuracy.  The 
double-jeweled  ±2%  me- 
ter and  temperature-stabi- 
lized  resistors  in  the  innards 
undoubtedly  contributed 
to  the  tester's  overall  excel- 
lent accuracy. 

The  Calectro  device  is  a 
large  instrument  as  far  as 
multimeters  go,  being  JVa" 
H  X  6'^  W  X  2V<''  D.  It 
comes  with  standard  color- 
coded  test  leads  and  prods 
and  is  list  priced  at  $59.95, 
There  are  no  accessories 
advertised  for  use  with  it. 

While  one  may  easily 
purchase  a  much  less  ex- 
pensive, miniature  multi- 
meter, one  will  likely  find 
the  latter  to  be  but  a  mere 
toy  beside  a  higher-quality 
instrument  such  as  the  lab- 
grade  unit  I've  highlighted 
here.  A  good  analog  instru- 
ment can  be  made  to  do 
yeoman  duty  for  a  multi- 
tude of  tasks,  including  bat- 
tery testing,  transistor  or 
diode  checking,  and  field- 
strength  measuring  (when 
used  in  conjunction  with  a 
diode  or  rf  probeX  It  can 
even  be  used  as  an  S-meter 
for  an  older  receiver,  An  rf 
probe,  or  a  set  of  extra-long 
coiled  test  cables  with  easy- 
grip  clips,  would  also  repre- 
sent money  well  spent. 


CB.  TO  10  METER  KITS 

AMERICA'S  #  1  SOURCE  FOR 

10  METER  C.B.KITS 

IN  STOCK— Kits  for  most  C,B.  Models— 
A.M,  and  S.S.B. 

COMPLETE  KITS— Includes  all  parts  and  de- 
tailed  instructions  for  both  crystal  and 
P;LX.  synthesizers, 

CUSTOM  ENGINEERED— For  easy  installa- 
tion with  minimunn  annount  of  tinne  and  test 
equipnnent. 

FLEXIBLE  BAND  COVERAGE- To  provide  1 
MHz  coverage  for  most  PXX.  chassis  and 
up  to  2  MHz  on  special  order  for  some 
types. 

LOW  COST— Kit  prices  range  fronn  $  1 0.00 
to  $50.00,  according  to  parts  required. 
Average  kit  price  under  $Z5.00. 
Free  catalog^write  or  call  today  for  our 
free  1 0  meter  catalog,  includes  details  on 
kits  and  our  many  other  products. 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 

P.O.  BOX  638 

WEST  YARMOUTH,  MA.  02673 

(617)771-4634 


^7 


Sure,  I  know  that  the  fu- 
ture is  digital,  but  analog 

has  its  rightfut  place,  and 
that  place  just  may  lie  in 
your  workshop.  It  certainly 
does  in  mine! 
The  20-205  is  sold  primar- 


ily through  general  elec- 
tronic  supply  houses  This 
lapanese-made  import  is 
distributed  by  GC  Electron- 
ics, 400  South  Wyman  St., 
Rockford  IL  61101.  Reader 
Service  number  479. ■ 


Meter  protection  is  a  par- 
ticularly important  feature 
of  any  item  of  test  gear.  The 
Calectro  unit  is  well  pro- 
tected by  dual  silicon 
diodes  The  protection  cir- 
cuit worked  well  for  me, 
since  through  operator  er- 
ror I  managed  to  goof  in 
checking  out  the  unit  by 
making  several  gross  mis- 
takes in  range  switch  selec- 
tion, including  inadvertent- 
ly placing  raw  120-V  ac  line 
current  across  the  meter 
when  using  one  of  the  low 
Ohms  ranges  No  damage 
was  experienced. 

The  unit's  accuracy 
seemed  adequate  for  most 
irhshack  uses  and  appeared 

to  be  better  than  the  rated 
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Fig.  1,  Schematic  for  the  Calectro  multimeter 


N^Se*  List  of  A dver risers  on  page  114 
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NEW  PRODUCTS  FROM  HAL-TRONIX 


2B04  fMffz  DOWNCONVIRTIAS 

Frequency  Range  2000-2500  MHi 

2S04  Model  \  i  Basic  three-siage,  less  case 

Z304  Model  2:  Three-stage,  rncludes  preamp,  with  dle^ast 
case  einci  connectors*  *i.*«^*«««*«i.a  *■«:>***--<---«- -'-^t^**-  »••■■»•■■'■■■■  ^  ^  jTp  y  j 
2304  Model  5j  Wiih  high-gain  preampt  die-casi  case  and 


sf-*-!***-*  ■■»  »t^*t»t* 'I  *^  #"*•■< 


The  above  models  complete  with  high-quality  drilled  PC  boards, 
all  electronic  components,  etc*  with  I  5-page  manual. 
Note:  Any  of  the  abQve>  factory  wired.  $50  additional 
POWEJ?  SUPPLIES  FOR  THF  DOWNCONVERTERS: 

Power  supply  kit  t  L  less  case  and  connectors .....tl9.9S 

Power  supply  l< it  # 2 .  incl udes case 8^ connectors, .$24,95 

Power  supply— already  bulk,  complete ...$34*95 

PARTS  FOR  THE  NTSC  Rf  MODULATOR  FOR  CHAI^ELS  3 , 4.  or  5 . 
This  is  not  a  complete  kii.  The  hard-to-get  parts  Include 
the  LM-1889.  the  .08  microhenry  tank  coil,  the  7-14  micro- 
henry adjustable  coil,  the  10  microhenry  RF  colL  with  sche- 
matic (no  PC  board}  as  used  in  Bob  Cooper  s  saieliite  TV 
receiver.  Real  buy  at, ..„-„-„.- —.*..*. ,$5.95 

SMIPHMQ  IMF OKMATtON 

OflOERS  OVER   120  00   WILL   BE    SMSPPED   POSTPAID   EXCEPT    ON   ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
$20  00  PLEASE  INCLUDE  ADDITIONAL  Jl  50  FOR  HANDLING  AND  MAILING      , 
CHARGES  SEND  SASE  FOR  FREE  FLYER  C 


TOUCtfTONE  DECODER  KFT5 

HAL   567- 1 J2   single   line  In,    12   line^  out.  complete  with 

2-sided  plated' through  GIO  board  and  all 
components.  Uses  seven  567  s  and  three 
7402  s  $39*95 

HAL  567-16:    single  line  in*    16  lines  out.  complete  with 

2-slded  plated- thro  ugh  C- 1 0  board  and  all 
component  Si  Includes  2  2 -pin  edge  connector. 
Uses  eight  567 's  and  Four  7402  s.  (See  con- 
struction article  in  April  1981  Radio  ^  tlec- 
tronics  for  complete  writeup.) $69.95 

TOUCHTONI  ENCODER  KIT5 

HALICD-I2j     3k  4  twelve-character  encoder  utilizing  the 

ICM  7206  Intersil  chip,  Kit  comes  complete 
with  both  LED  and  audio-coupled  outputs 
(speaker  Included).  With  aluminum  anodized 
case,,.,*..*** ._..***.*.**. $14*95 

11ALECD-i6£     4x4    slxteen-character   encoder    utilizing 

the  iCM  7206  Imefsil  chip.  Kit  comes  conr^ 
plete  with  LED  and  audio-coupled  outputs 
(speaker  Included).  With  aluminum  anodized 
case  $39  95 


?^' 


1^31 


'*HAL'*  HAROLD  NOWLAND 

W8ZXH 


Hal-Tronix 

p.  O   BOX  1101 

SOUTHGATE.  MICH.  48195 

PHONE  (313)  285  1782 


RAPID  MOBILE  CHARGER 

The  DEB-TED  Rapid  Mobile  Chaiger  is  a 

constant  voltage  chaigei  inat  will  charge 

your  batienes  off  a  12  Volt  source  in  4-6 

hours.  You  may  use  the  charger  at  afl 

limes,  this  mcludes  transmit  and  receive 

periods.  Il  is  equipped  with  a  cigarette 

lignler  plug  on  the  input  side  and  ine 

appropriate  cnargmg  plug  on  the  output 

side  Models  available  now  for  tne  Kenwood  TR2400 ,  Yaesu  207R.  Tempo 

St  S2,  S5  and  tne  Wilson  Maik  II  and  IV  Otnet  models  available  also 

please  call  or  write  for  mfo 534,95 


NEW  AC  VERSION  NOW  AVAILABLE 


tp 


OUR 


SEE  THE  WORKS" 

CLOCK 

EASIEST    CLOCK    TO 
ASSEMBLE! 


6  Digits  12  or  24  Hour  Format 
Clock  rests  between  two 
pieces  of  clear  piesiglas  A 
GREAT  COMVERSATION  PIECE! 
Kit  IS  comnlete  iricUidino  too 

quality  PC  board,  all  connponenis  pre-cut 
and  drilled  plexiglas  and  all  hardware.$29.95 
Wired  and  Tested. .„.,„„„., „._ $39,95 


VEHICLE  INTRUSION  ALARM 

An  easy  to  assemble  and  install  kit  tnal  offers  options  nol  normally  found 
in  ottier  alarm  systems.  Hidden  swilcn  mounts  under  trie  dasn.  Kit  nas 
provisions  for  sensors  and  remote  control  switcn.  Programmable  time 
delays  for  exit,  enliy  and  alarm  periods.  Basic  nook-up  utilizes  dome  ligni 
Circuit  activalmg  when  doors  are  opened.  Tne  alarm  will  drive  a  snen  oi 
pulse  horn  at  a  1HZ  rate.  Not  pfone  to  false  alarm  do  to  leliaole  CMOS 
crrcuitry.  No  external  swHch  required'  Comptele  kit  wiin  easy  to  follow 

instructions  and  diagrams  _ . . _,,_.._.  812  95 

Wtred  and  Tested 819  95 
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MODEL  53ld  CLOCK  KfT  13  Or  24  houj^rmal  6  large  '5  Digits.  Kit  is 
comptele  With  all  parts,  pc  board  and  cugtom designed  cabinet,  (speclty 
white  or  tJlach^  .  52995 


DEBCO     ELECTRONICS 
n  F^        P.O.  BOX    9169 

CINCINNATI, OHIO  45209 


1^330 


Phone:   (513)531-4499 


Adds    Snipping  lor  U.S. 

&  Canada 

Alt  toieign  orders  add  10/ 

COD  Ofders  add  Si. 40 

Mastei  Cfiarge  and  Visa 


Orders  under  S20.00  add 
SI  00  nandlmg 

OtTlo  residents  add  SVaV,.  Tax 


Welcome 


CALL  OR  WRITE  FOR  CATALOG 
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STOP  R 

SPILL 
OVER! 


You  may  be  losing  up  to 
half  the  available  output 
from  your  vertical  gain 
antenna  because  of  RF 
spillover  The  amazing 
AEA  Isopole  with 
unique  decoupling  de- 
sign,  virtually  eliminates 
RF  spillover  and  can 
help  you  multiply  your 
power  in  all  directions 
on  the  horizon  relative 
to  an  ideal  half-wave 
dipole.  or  end-fed  non- 
decoupled  "gain"  anten- 
nas. 


m 


CALL  TODAY 

ROSS 

DISTRIBUTING 

COMPANY 

7S  South  Slat6  Sirni>i 

Preston.  Idaho  63Ze3 

T0l«phon«:  (20a)  a52-0«3O 


AEA 


Brings  you  the 
Breakthroughl 


PRICE  REDUCTION 
^^w  $30  Discount 

m  n 


•*! 


FT-207R 

NEW 
LOW 

AES  PRICE 

$269^^ 

with  ni cad  battery 
and  wall  charger. 


Fr207R  2m  FM  HL REGULAR  $299.00 

NC-IA  15-hr  desk  charger 51.00 

NC-3  3-hr  qjick  desk  charger/ AC  pS-,..  90.00 
re  A!  Battery  sleeve  for  NC  1A/NC3,...  9.40 

NBP-9  Extra  nicad  battery  pack 23.00 

NC-9B  Extra  15-hr  waN  charger 10,00 

LCC-7  Leather  carrying  case 35.00 

HMfi-10  Mobile  bracket 15.00 

PA-2  Mobile  adapter  &  charger 39.00 

TA-2  19"  telescoping  whip  ant 9.40 

YM-24  Speaker /microphone ,32.00 

FTS-32E  32  tone  CTCSS  encoder ,,,,....  40  00 
FTS-32ED  32  tone  CTCSS  enc/dec ......  75.00 


Call  TOLL  FREE 


1-800-558-0411 


master  charge 

■  HI    IHTEnDANH   OAflb 


V/SA 


So: 
Kiwi 


ctm^P.-'?:-^:- 


p-467 


AMATEUR 

ELECTRONIC  SUPPLY- 

4828  W.  Fond  du  Lac  Avenue 

MJIwaukee,  Wisconsin  53216 

Phone:  (414)  442-4200 

Wisconsin  WATS:  1-800-242-5195 

Nationwide  WATS:  1-800-558-0411 

AES  Branch  Stoms  in: 

Orlando.  FL*  Wfckiiffe.  OH  •  Las  Vegas.  NV 


-f  T^ 


ROBOT 
BOO 


CENTRAL  NEW  YORK'S  MOST  COMPLBTE  HAM  DEALER^ 

DRAKE 

1COM  KttBIDHBH        TR7^DH7 

IC-720 

^^~       KENWOOD" 
TS330S 


YAESU 


FT707 


Featuring  Kenwood,  Yaesu,  Icom,  Drake,  Ten-Tec,  Swan,  Dentrqn,  Alpha,  Robot, 
MFJ^  Tempo,  Astron,  KLMj  Hy  Gain,  Mosley,  Larsen,  Cushcraft,  Hustler,  Mini 
Products,  Bird.  Mirage,  Vibroplex,  Bencher,  Info-Tech,  Universal  Towers, 
Call  book,  ARRL,  Astatic,  Shure.  We  service  everything  we  sell! 

Write  or  call  for  quote.  You  Wonl  Be  Disappointed. 
We  are  just  a  few  minutes  off  the  N  YS  Thru  way  (1-90)  Ex  ft  32 


1^/^ 


maSliw  •^^\rfi- 


OUT  OF  STATE 
CALL  TOLL  FREE 


ONEIDA  COUNTY  AtRPORT  TERMINAL  BUILDING 


800-448-9338 


ORISKANY,  NEW  YORK  13424 

NV.  Res.  Call  (31 S)  337-0203  Of  739-0170 


^397 


Warren  •K21XN 
Bob-WA2MSH 


CABLE  TV 


•KI 


AND  OTHER 
GOOD  STUFFI 


SMASHIMG  ALL  SALES  RECORDS  -  OuR  ^^e^V 
30  CHANNEL  CABLE  TV  COMVERTE  R  ' 


Ci>nMeft&  ml(3  iL  super 

TV-wr* 

Nig.  SeiAC^T 


95 


BaJb 


HOT  NEW  IMPORT'  REMOTE  CONTROL 
aOCMANfrJtL  CABLE  TV  CONVEflTERi 


,95 

97g-.3& 
S7<.9S. 


ifitltKiM  rsmotsTV 

line  lun^ny  cdrTlrr>li 

Ho.  a5ivj&7s 


ETCOMKil  WIRELESS  - 

THE  ULTIMATE  CABLE  TV  CONVERTERf 


S9I  TV  to  clnaiiFval  3 

remote  contfof  do*a 

It  s\P 

No.  3512A00B 


,00 


VIOCOR  2000  CONVERTER  ELIMKVATES  PROBLEMS 
WHEM  VIDEOTAPING  fROM  CABLE  TV 


95 


Baslwnaa  yOiJf  VQH'f^  tip*- 
bMMy  fc>:  prpgrAmming   Rf)- 
EtGiTQB  remore  channel  can 
Erol  Enables  videoS^mg 
•df  an(>  (:*bl*  progrSm 
wWfo  iftatchirifl  prXUhgr 
No  351VAeSC 


tun 


UWUSJAL  FACTORY  SURPLUS 
MIDBANP  -  SUPER  BAND  CABLE  TV  TUNER 

CoFmita  CBbl»  chprwisl*  ^u  a 
common  IF  rrpttufltwijf  Enpflrf 
msntHra — buUd  caht*  CarivUl- 
ars  (jocu^tars,  ale.  With 
vchvmptif^.No.  atilVA^Jf 

FACTOHY  SURPLUS  UHF  TUNERS 


,95 


rS1  ?  !;>q 
10 


95 


All  SdljJ  9l*.lfl   l<JO»l  fiJi  9xpm- 

Irjiflnial  •MCitk  UuilOmd.  catslo  T\ 


MINIATURE  FM  WIRELESS  MICROPHONE 


hand  Rsgeplien  on  sn^  siin 
da^d  FM  radio  at  rvcAl^r 
Ho.  KtVAUJ 


QUARTER  MILE  WIRELESS  MfCftOPHONE 
&  RECEIVER  SYSTEM 

Luf  FCOikppi'^^  C(>alal  ccnSTOIIad 
|7^  wlrelasa  miKe  £ -fBt^B^vgr   Abl 

ha^l^ry  qperaCad.  Electrsl  widv- 1 


FACTORY  SURPLUS  VHF  /  UHf 
fp:       "TWIN  '  VAf^ACTOR  TUMERSf 

Admrrai  No    NC  3143r1 
e-FlANP  N^WI  id&al  tor  tHilkJin^^ 
or  -i^p^.lrjna  s\BC1\an\caHY  tuned 
TV  -FBONT  eHOS,"  A  hirct-to- 
iFnd  l|fl<r  At  a  B«nsatloni1  pncti 


,95 

S2?.M 
aa..i^ 

«a.''1i? 


OUMf^lNG^  NOHELCO  ENDLESS  LOOP  CASSETTESf 


95 

aaj'tD 


^^ipo^aJbHa  tb  iind  al  any 

prFCB^ 

a  iDJrHilBfl— No.  351VAi60ft 

ft  inlruilaa— No.  3Sl VAflM 


t^o^J 


IN  STOCK  -THE  MURA 
CORDLESS  TELEPHONE  SYSTEM! 

Ansivar  ^  onghnale 
ceEla  With  tfiia  w<r8- 
lUsi  ^cKet  phona 
400  ri.  rsnf|#!  Flft. 

rn/mt>*J  li^calll  Pdfl.- 
Ing  Faature^  Use  wilP» 
fotary,  touch  syaloTis! 
Ha.  ^WA2T* 

SALE  Of  QUARTZ  BATTERV 
OPERATED  CLOCK  MOVEMENTS' 
/Y  ^  ACCv^SCy  fli  1  rnin.^-earu.p 

U"  *^         ]o  4  r<Mihr»  cip«raijc>n  on  1  alka- 
f  ^         ti"iS  "C"'  ^^\\-  frnporjed  from 
Wasi  Qfi!rman>.  Hor.  3&tVA5ei 


ea..!^ 


sas5 

ea.ti^ 


1^ 


351 V A5«»  MalCHnq  TUIhU  -.faL4WHL 
fiJWtatlS 


20  AMP  REGULATED  12VDC  POWER  SUPPLY 


if] 


13-^  ^t  fMj  ici^d.  l£.b  vdc  fuki 
jQ^d.  Csi'ii'y  Nkiie.]l^  r^am  ataliofi, 
man-fiH  radio.  SSB  Unuprfl  up  lo 
4aq  W  F'.E.P.  flrariMJ  ne^.  fiClor>J 
asAlfld.  1 10  VAC  Ni>,  361  VAlft* 


3di1VA3ll5  ■•  abof*^  10  •Jnp«--|£4JA5,  »4«.«5  hJSl 


S5».Sfl 


Key  #351     _^_ 


i^ai 


OUR  LATtST  9S  PAGE 
FASC1NATIIMC  CAT  ALOCJ 

—Mm  pechvd  wtth  Lknique  lEsma^ 
tr^Ct'Onco  ^a/igams  sind  unusual 
of fira.  WpJl*  &r  clfcla  tna  Irtfor- 
matlon  cami  nuiwt**  t>alQw. 


\ 


IfTCOELECTFlOMCE 
NDHIHCOUNTRV  SHOPPPI^JG  CENTER 

IPLATTSBURGH.N  V   129101 

C[i6ck  wlt^  cjidar,  p^ase  Viag  j^  MAittareard  Oic..  Sorry,  oo  CO.O.aauM  i5'!^i 
tor  UPS  &  HarsdHng  lEscoaa  refuridedl  N.>  Slate  naaldantE  add:  ?*A  aaies  tax 
DsislBr  h.  Eip44t  Iriqtrlrifrs  IfivJI^d.  Ou^  tejopnone  onjar  dd^  n^vni  clo^an 

CiH    I     LIE    &&1     «".f06 


^ 


INTERNATIONAL 


WHY  BUY  IMITATIONS 


WHEN  YOU  CAN  BUY 
THE  ORIGINAL  AND  BEST 

CRYSTAL  FILTERS  FROM 

FOX-TANGO? 
INTEGRITY  DEMANDS  THAT  YOU 

BUY  THE  REAL  THING. .  .FROM  US! 


FOX-TANGO  CLUB 


Send  for  descriptive  brochure  and  information 
FOX-t ANGO  OWNERS:  JOIN  FOX-TANGO  CLUB 


^323 


$8.00  US,  $9.00  CANADA— $12  OVERSEAS 

Deakr  Fnquiries  Wdcomed 


FuH  FT  C^UAog  SIM  Refimfiabk 


FOX-TANGO  CORPORATION 

Box  15944S.  West  Palm  Beach,  Florida  33406 


[JD    ^$0 


HAM-KEY 

RADIO  TELEGRAPH  SENDING  DEVICES 


Heuy  i.mvcf  rrices 


*  Deluxe  straiglit  key 

*  Anti'tip  bracket.  Can't  tip 

*  Heavy  base.  I^o  ne«d  to  attach  to  de^ 


Model  HK-3M     ^^XBS^ 

Add  $2.00  Shipping 
&  Handling,  cusaj 


*  Wavy  type  knob 

*  Smaotfi  action 


Model  AT-B  anti*tip  bracket  only,  to  convert  any  HK-3  to  HK-3M. 

$1J50  Postpaid 
CC^3P  shielded  cable  &  plug  for  HK*3M  $1.50 

Add  S  .50  Shipping  Et  Handling. 


Model  HK-1 


Add  $2.00  Shipping 
&  Handling*  iijsai 

*  Dual  lever  squeeze  paddle 

*  For  use  with  all  electronic  keyers 

*  Heavy  base  with  non-slip  rubber  feet 

*  Paddles  reversible  for  wide  or  close 
finger  spacing 

Mod«l  HK-2,  same  as  HK-1  but  less  base  for  incorporation  in  yoiir 

own  keyer.  $16.95 
Add  $1 .00  Shipping  &  Handling 

CC'IP  shielded  cable  &  plug  for  HK-I  S2,00 

Add  $  ,B0  Shipping  &  Handling. 


Model  HK-4      ?t«t: 


NlW$3795 

Add  S2.00  Shipping 
St  Handling,  n^«^k 


Combination  HK-1  &  HK-3  on  same  ba^ 

Straight  key  may  be  used  conventional ty  or  as  a  switch  to  trigger 

a  memory^ 

CC^1/3P  Shielded  cable  wuh  plugs  for  HK-4  S3.50 

Add  ST. 00 Shipping  St  Handling 


Modei  HK-5  A  Electronic  Keyer 


*  lamtitc  circuit  lor  squeeze  keying 

*  Self  completing  dots  8t  dashes 

*  Dot  &  dash  memory 

*  Built-in  sidetone 


New  $54  9  5 

Add  S2.00  Shipping 
&  Handling,  rw** 


*  Uses  Curtis  8Q44  keyer  chip 

*  Grid  block  or  direct  keying 

*  Speed,  volume,  tone  &  weight 
controls  on  front  panel 

*Us3wittiHK  1  'wHK-4 


•  Battery  operated  with  provisions  for  external  power 


IF  NOT  IN  STOCK  AT  YOUR  DEALER    ORDER  DIRECT  FROM 


mastet  cnarge 


P.O.  Box  28271 


Phone 


The  HAM-KSY  Co 

ne  (314)  993-6060 


St.  Louis.  MO  63132 


VISA 
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How  To  Defend 
Yourself  Against  Radar 


How  To  Defend  Yourseff 
Against    Radar    by    Bruce 

Bogner  arid  lames  Bodnar. 
The  Brehn  Corporation, 
1980. 


When  it  comes  to  po- 
lice radar,  it  seems 
like  the  public  can't  win.  In 
one  camp  there  are  the 
police,  backed  by  the  radar 
manufacturers,  On  the 
other  side  you'll  find  the 
people  that  sell  radar 
detectors  and  the  high- 
speed buffs  that  buy  them. 
The  information  that  these 
two  groups  provide  usually 
consists  of  a  few  facts 
mixed  with  a  liberal  dose  of 
misinformation.  The  result 
is  a  very  confused  public. 
The  myths,  exaggerated 
claims,  and  outright  lies 
that  are  associated  with 
radar  are  laid  to  rest  in  a 
book  called  How  To  De- 
fend Yourself  Against  Radar 
Published  by  the  Brehn 
Corporation,  How  To  De- 
fend Yourself  Against  Radar 
is  authored  by  Bruce  Bog- 
ner, an  engineer,  and 
lames  Bodnar,  an  attorney. 
Their  combmed  efforts  re- 
sult in  a  book  that  allows 
you    to    understand    radar 


without  having  an  engineer- 
ing degree.  Nor  will  you  al- 
ways need  a  lawyer  to  suc- 
cessfully defend  yourself 
against  a  radar  charge. 

Most  of  this  100-page 
softbound  book  rs  devoted 
to  the  details  of  how  radar 
works.  You  will  find  out 
what  pitfalls  make  radar 
questionable  and  how  a  po- 
lice officer  can  inadvertent- 
ly arrest  a  non-speeder.  By 
the  time  you  digest  the  first 
five  chapters,  you'll  proba- 
bly know  more  about  the 
subject  than  most  police- 
men or  judges. 

The  last  three  chapters 
outline  how  to  defend  your- 
self against  a  speeding  tick- 
et. You  must  make  pains- 
taking  observations  at  the 
time  of  apprehension  and 
careful  measures  must  be 
used  to  obtain  testimony 
from  the  arresting  officer. 
Even  if  you  are  not  up  to 
defending  yourself,  this  in- 
formation will  be  helpful  to 
your  lawyer. 

No  book  can  guarantee 
that  you  will  beat  a  radar 
fap,  but  the  $6,95  cost  for 

How    To    Defend    Yourself 


Against  Radar  is  a  sma 
price  to  pay  compared  to  a 
fine  and  higher  insurance 
rates.  How  To  Defend  Your- 


self Against  Radar  is  avail- 
able from  73's  Radio  Book- 
shop, Peterborough  NH 
03458.  ■ 


ALL  NEW 
1 S  Meter  Mobile  CW  &  USB 


21*000—21.450  MHz 

High  lOW  (PEP)  low  2W  (PEP):  VFO  tuning;  noise  blanker;  fine- 
tune  SB.  KHz  ±  CW  off-set:  digital  frequency  counter:  \  3.8V  dc 
@  3 A.  negative  ground:  L  9.5"  x  W9"  x  H2.5":  weight  {2.3  kg) 
5.7  ib%.:  mobile  mounting  bracket. 

Introductory  price  $289.50. 
Ask  your  dealer  for  5  demonstration. 


3lf 


1275  N.  GROVE  ST. 
ANAHEIM,  CALir  92806     (714)  630-4541 

NOT£:  Price*  specif fcations  subject  to  change  without  notice 
and  obiigarlofL 


'See  Ltnf  Qf  Atfr&fitsers  Oft  pag^  J  J 4 
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STOP 
SPILL 


i 


You  may  be  losing  up  to 
half  the  available  output 
from  your  vertical  gain 
antenna  because  of  RF 
spillover.  The  amazing 
AEA  Isopole  with 
unique  decoupling  de- 
sign, vfrtualty  eliminates 
RF  spillover  and  can 
help  you  multiply  your 
power  in  all  directions 
on  the  horizon  relative 
to  an  ideal  half-wave 
dipote,  or  end-fed  non- 
decoupled  "gain"  anten- 
nas. 

CALL  TODAY 

Portland 

Radio 

Supply 

Co. 

1234  S.W.  stark 

Portland,  Oregon 

97205 

503-228-8647 

AEA 

Brings  you  the 
Breakthrough! 


;'i 


■it 


BATTERY 
EATER?  ? 


Mill 


YOU  NEED  A 
BATTERY- BE ATEHill 


(Radio  niit  included) 

BEAT  YOUR  BAHERIES! 

OPERATE  yf)L^r  SYNTHESIZED  HT  CONTINUOUSLY  from  any 
T^^^^JOv  D,C.  source:  Auto,  Truck,  RV,  Light  Aircraft 
{12  or  2Rv  systenr),   Home  D.C.  Pflwer  Suppl^'lJ  J 
STEWART' 3  New ^'eATTERY-IEATER*' provides  the  proper 
REGULATED  voltage  for  your  rig  and  plenty  of 
current  for  CQNTT^UQUS  FULL   POWER  TRANSMTTj   A^^ 
d^y  travel,  all  evening  Simplex  Het  withi  WO  QRT 
TO  RE-CHARGE]  TRAKSmT  EVEH  VlTTH  DEAD  HiCadlllN 

*m   a  battery  charger  but  a  FULL  POWER  500ftC£  with 

TWO  PROTECTION!  CIRCUITS  I 
-RUSEEO  ALUHINUH  CASE!  NEU.  IMPROVED  MODEL  FOR  ICOMi 

SO  TOUGH  THE  AVrRAGE  *1AN  CAM  STAMD  m   111 
*yOUR  NiCads  REJOIN  IN  PLACEl  SlmpTy  Jinplug  for 

INSTANT  FORTAEILITVI ! 
•DESIGNED  by  an  engineer  from  NASA's  Jet  Propulsion 

Laboratory  with  cgnponents  rated  50%  beyond 

requirernentsJ 
-PRE-WII^EO  JACK  for  your  radio  with  detaUed.  step- 
by-step   install  at  Ton   instructions, 
•TWO  S  FT,  POWfR  CORDS  -  10  FT.  TOTAL  REACH]   VELCRO 

pads  to  mount  anywhere!   1  FULL  TEAR  WARRANTY! I 
•NO   INTERFERENCE  with  PL's!   LONGER  LIFE  FOR  WICads! 
•The  OstLY  accessory  pof^er  supply  that  can  claim  all 

these  fjxciting  featiires,   and  mpre!! 
*mi  AVAILABLE  For  TEMPO  S-1,2,5; 

YAESU  FT-?07R5    ICDM  IC-WT;   UILSON  MK   IT,  m  IV; 

SANTEC  HT-lPOO]    ft^EMORY  RIGS  RETAIN  ME»fORYn) 
•PRiCEt   ALL  MODELS-  S.^O.QO  Post  Paid.   Ca,   Res.   add 

51.80  Tax-   C.O,D.'s-  You  pay  P&atage  and  COD  fees. 
•PHONE:    1-213-3S7~7B75      fnr    C.O.D. 

seWT  QUADS  P.O.  Box  2535  !rwiwdale>  Ca.  917C6 


DUPLEXERS 


us  PATENT 
4080601 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


*^79 


I 


OUR     NEW     BANDPASS- 
REJECT  DUPLEXERS  WITH 

OUR  EXCLUSIVE 

r  ciRCurr* 


■  !• 


.  ,  provides  superior  perfor- 
mance^  especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS JNC 

P    0.    Box   7127 
Waco.  Texas  76710 
817/843-4435  ^i^ 


I 


»  * 


at  last . 


* 


your  shack  organized! 

A  beautiful  piece  of  furniture  —  your  XYL  will  love  \tl 

$16450  S-F  RADIO  DESK 

Deluxe -Ready  to  Assemble 


Designed  with  anglecf  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 

Floor  Space:  39"  Wid*  by  30  '  Ofrop 

Additions f  Information  on  Request 

GheckB,  Money  OrderSn  Sank  America  rd 
and  Master  Charge  Accepte'd, 

F.O.B.  Culver  City.  (In  Calif,  Add  6%  Sales  Tax,) 
DEALER  INOLJIRIES  INVITED^. 

S-r  nmciteur  RcMlio  /tfVKe/ 

KEYSTONE  AVENUE  *  CULVER  CITY,  CALIF>  90230  ^  PHONE  (213)  337-4370 


81 


Also AvaJSable  .... 
F^oor  Space:  51 "  Wide  by  30^'  Deep 
$192,50 


*^65 
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VAN  I -PLATE 


WA1AIC 


VEHICLE 
CALL  SIGN  PLATE 

-WEATHERPROOF  - 

^DURABLE  PLEXIGLAS 


VOUB  CALL  OR  NA1VIE  tlV  ATTRACTIVE  RAISED  PLEXIGLAS 
LETTERS  (SPECIFY  BLACK  OR  ^HJTE)  UP  TO  EIGHT  WELDED 
ON  A  BLUE,  WHITE,  BLACK,  RED  OR  BROWN  PLEXIGLAS 
MOUNTING  PLATE.  OR  CHOOSE  THE  ATTRACTIVE  FLECK 
MOUNTING  PLATE:  SELECT  FROM  RED.  GREEN.  GOLD.  BLUE 
OR  SILVER  COLOR. 

ADD  £3.00 


STU   VA^H-PLATE    $9  95    FLECK  PLATE 
HEAVY  CHROME  FRAME  -  $2.99 
DELUXE  CHROME  FRAME    $7.99 

-   SEND  25^  FOR  19B1  CATALOG  - 


UPS  CHARGE    11.95 
24-HOUH  DELIVERV 


VAMiPLATE    COMPANY 
P.O.  Box  136,  W.  Yarmouth,  MA  02673     t^«7 
(617)  394^8595 


ALL  BAND  TRAP  ANTENNAS ! 


^-^ruiJwp^M^ 


>-^ 


PBCTUHEO-  COWFLETELir  *S5EMeL£D - 
ONLY  QHE.  MEAT  SMALL  ANTENNA  f  OR 
\3P-  TO  T  B./VT!IP5!  eXqet,!.^HT  FOR  CON- 
fiESTED  MOOSING  AREAS  -  APARTRfiEMTS 
i,HiHT  -  STRPfllG  -  fi^Hq$r    ITdVISIBLEr 


.J- *-d2IfflII>— 


yon  ALL  MAKES  i.  MODELS  OF  AMATEUR 
TflANSCEIVEBS       -  TR^^NaWiTTEflS      - 

GUAfiANtEED  FOR  ZCi^O  WATTS  SSB 
lOOO  WATTS  CW.  INPUT  FOR  MOVICE  ANP 
ALL  CLA^S  AMATEUR  SI 

COMI*l-ETE  AS  SHOWN  wflh  50  fi.  RGSaU-52'flhm  fardUt^e,  ihd  PL25S  cpnnctifl*,  in3u(«i*M,  Ao  U. 
300  b.  te^t  dacr***  *(»*'  luppijFLi,  cenlcr  cDrmaclftC  *Hh  buHt  in  Uphlnihit  *i^*ltt^  *nd  .italic  dnciturfl*  - 
mo-ldftit,  sealDd,  wcBlhinrprDnl,  t»l*Pinl  trapa  l"XB"-Tf*u  Jutt  «i*^ltclti  ta  band  [l«lrcd  fw  CKCclJcnl  wftrtdw^ldfi 
opcf>tl<»n  X  ii-*R»mming  •nd  r+tlitlnil  LdwSWR  u.«cr  M  ban-dK  ^Tun^^s  ubusIIi  NOT  NEEDED!  C&i>  6^  Msed  rh 
in\r«rt*ib  V't  -  flQpofB  -r  In  atUefi^  on  tnilldlm)  iopi  «  nanow  totfl  .  Th«  ONLY  ANTEMWA  VOU  WkLL  EVER  NEED 
FOR  ALLMlSlfiE&  BANDS  tftiTf*  ANT    TRANSCEIVER  -  NEW  -  ExCLJSlVEl  ITO  BALUNS  NEEDED! 

aO-40-20-1fi'1Ci--Srni»i«T- 2  trf^^'^  1p4ft.  wtih  dOft.  RC1&8U   -iipnntetcf -hdadel  9$9BUA    ..  $'^^.^5 
A0^20-%^-i0  nvDler — 2trV"'SA   T|,   wllh  9Q  fl.  RGSaU    -  COnnA^ltil-   -      Hade)  lOOlBUA  ...  .  $  7^.C:tS 

20-lS-lO   mKer  -"    2  trap  —   261t.   with  SCJ  T(.   RGSSgi    -  CQpipfif^toF  -   HfldeP  I007BLJA     'STT.aS 

SEND  PULL  PRICE  FOR  POSTPAID  IN5UREP,  DEL.  IN  U&A.  {Canadg.  u  $5.00  eKirn  tar  pastage  -  £Ihic«I- 
i:^a«>mfl  ftttjo*'  {U(1«r.  uildu  VISA  -  MASTER  CHARGE  -  CARD  -  AMER.  EXPRESS.  Ctwt  hL-iTihCf  *nd  *i;. 
dJil*.  Ph  1-30&-23d-5333  9AM  -  OPM  iween  a^yf^.  Wc  5*ni.  in  2-3da-ri.  ALL  PRICES  WJLL  INCREASE  .  . 
$.AVE  '  □HDER  N4WI  All  anl«nna&  ^uitranieed  lor  1  yas'.  lO  day  nnoncy  back  Irial  if  returned^  l<i  ne^#  C4ininlani 
Made  In  USA.  FREE  INFO.  flVAILAeiE  QNLV  FROM     *^  „  .  ^n 

WESTERN  ELECTRONIC  a  Ctpt,   ^'^O        t^  Q^     H*-fftti,  Mrbrauia.  6a&4  7 
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Guide  to  RTTY  Frequencies 


Guide  to  RTTY  Frequencies, 
by  Oliver  P.  Ferrell.  1st  Edi- 
tion, 1980.  96  pages,  6''  X 
a'',  paperbacK  SS.95.  Cilfer 
Associates  (PO  Box  239,  52 
Park  Avenue,  Park  Ridge  Nj 
076561 

If  you  are  a  ham  or  SWL, 
you're  probably  familiar 
with  the  well-known  book. 
Confidential  Frequency  List 
The  CFL,  by  Oliver  P.  Fer- 
rell, lists  a  plethora  of  "utili- 
ty'' stations  (nearly  every- 
thing except  hams  and 
broadcast)  from  4001  to 
25,590  kHz.  It  covers  AM, 
SSB,  [SB,  CW,  and  facsimile 
modes  of  transmission. 

Mr,  Ferrell  has  compiled 
a  new  book,  dedicated  to 
radio-teletypewriter  (RTTY) 
stations.  The  Guide  to  RTTY 
Frequencies  is  similar  to  the 
CFL,  but  is  exclusively 
about  RTTY.  Stations  are 
listed  in  ascending  order  of 
frequency  from  4003  to 
26,860  kHz.  Listed,  in  most 
cases,  are  the  frequency, 
callsign,  location,  type  of 
service,  shift,  speed,  power, 
and  useful  remarks  (such  as 
language). 

Many  of  the  book's  en- 
tries are  positively  tantaliz- 
ing. Nearly  every  country  is 
represented  with  news  ser- 
vices, military,  aeronauti- 
cal, marine,  or  point-to- 
point  stations.   This  could 


be  a  fun  way  to  practice 
your  foreign -language 
skills!  It's  also  a  good  way 
to  see  "what's  goin'  on''  in 
distant  lands.  For  that  mat- 
ter, it  is  interesting  to  see 
just  what's  going  on  in  our 
own  land—with  USCC, 
USN,  FBI,  FCC,  MARS,  and 
UPl. 

As  fascinating  [and  as 
useful)  as  the  station  list- 
ings is  the  book's  'Introduc- 
tion to  RTTY  Identifica- 
tion'' by  Webb  Linzmayer. 
Explained,  in  detail,  are  the 
various  types  of  RTTY  sig- 
nals encountered  in  the 
high-frequency  spectrum.  If 
you've  ever  used  a  ''multi- 
speed  any-§hift"  RTTY  re- 
ceiving setup,  youVe  prob- 
ably wondered  about  the 
RTTY  signals  that  you 
couldn't  copy.  Mr.  Linz- 
mayer explains  it  all.  He  de- 
scribes the  various  tele- 
printer codes  and  multiplex 
systems  in  use.  Mentioned, 
too,  are  various  privacy 
measures  designed  to  frus- 
trate the  unauthorized  re- 
ceiver (or  printer]!  While 
truly  encrypted  transmis- 
sions probably  will  not  be 
decoded  on  the  basis  of  this 
book's  information,  it's 
probable  that  computer 
buffs  will  be  able  to  crack 
the  bit'inversion  and  bit- 
transposition  privacy 
schemes.  Of  course,  if  you 


are  an  amateur  cryptog- 
rapher, RTTY  will  supply 
you  with  endless  encrypted 
material.  If  you  should  hap- 
pen to  find  a  way  to  decode 
any  U,S.  military  encrypted 
material,  you  might  call  an 
intelligence  officer  and 
mention  the  fact! 


The  Guide  to  RTTY  Fre- 
quencies should  be  a  valu- 
able addition  to  any  RTTY 
shack  or  computerized 
shortwave  station. 


Hey,  look .  . 
terpol  talking 
brother  again! 


there's    In- 
about    my 


ieriianti 

Aaiaiear  - 

Supply. 

Ina. 


<^25 


MEMPHIS,  TENNESSEE 


NO  MONKCV  BUSIN6SS! 


(A)  Complete  Service  Facilities 

(B)  Good  Daals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 

1  800-238-6168 

iN  TENNESSEE ^  CALL  901^52-4276 

MONDA  Y-SA  TURDA  Y  8:30-5:30 
FOB  YOUR  SFE UAL 


Write:  3202  Summer  Ave«,   Memphis,  Tennessee  381 12 
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Erie  Shatkhauser  W9Cf 
527  Spring  Creek  Road 
Wa^hingron  IL  81517 


The  History  of  Ham  Radio 


part  XVII 


Reprmted  from  QCC  N^ws,  a  publication  of  the  Chtcago  Area  Chapter  of  the  QCWA, 


EARLY  ACTION 
ON  DILL  RADIO 
DILL  EXPECTED 


Measure  Would  Create  In- 
dependent Camniis»ioii 
to  Operate  Broad- 
c&ftttng 


WA  fS  HI  N  *^i  TO  N ,  A  l>r  i !  2  9 .  (  /P>  — 
The  Dili  radio  toni.  which  set  up  an 
InclrnendHi^nL  comniiKalon  TvHh  com- 
pleti*  i>ow€?r  over  broftcicasting:,  v\r&s 
approv<;d  today  by  th<?  seJiitte  intt-T* 
fltate  commerce  com  mission  wU^i  in- 
dications poinUnitr  to  an  early  favor* 
Eible  report  to  the  SQnatr. 

TaU^jn  in  th^  facie  of  repf^atiSd 
warn  in es  from  Prfjsid*:^nt  Cootid^e 
M.^iiittiit  4^j?tahlif*h]ncnt  of  any  incrfr 
sp)iEirati?  f;(>v^fnmcnt  ag^encics,  the 
action  had  tlif  cfff'ct  of  sli1*>iracklnff 
tlio  WTtit^  bill,  barked  by  th^  admin- 
is  tralj  on,  providins  for  an  advisory 
coiTiinUleo  1o  work  with  the  eom- 
nierce  department  \n  controlling  the 
hn-liJi^iiy.     This    bill    ha«    paj^srd    the 

Meanwhile^  Sf>cretarj^  Hoov*r, 
whose  departnietit  l^ect'^nt1y  lost  in 
thR  r^'deral  courts  the  H^ht  to  as- 
Hi^n  wnvR  Unglli  to  radio  Btations, 
took  exception  to  slate  me  nta  recently 
made  in  conifresa  to  the  <;ffect  that 
he  was  attempting  to  become  "die* 
lator"  of  the  radio  world. 

"It**i  the  lant  rc^ponslbitity  I  rtant/' 
he  asserted. 

He  reiterated  hia  opposition  to  any 
pliin  leJiH'ingr  to  any  on<?  official  the 
rcsrioniilblbty  ot  determining;  wliQ 
shall  broadcast  and  on  what  wa.v<^ 
knglhs.  brcaiifle  of  the  espcnst*  and 
bur^anLTacy  tendcnci^B  involved. 

These  duties,  he  said,  should  bt 
placed  lix  ft  ^eniijudit^ial  board  of 
conimSssibii  as  provided  in  the  White 
bill,  and  the  administrative  or  en* 
I'orccirtcnt  end  left  to  an  existlng^  gov- 
^riiment  department* 

A  news  story  published  on 
April  29,  1926. 


From  1912,  as  wireless 
was  just  emerging  from 
its  cocoon  and  Congress 
first  enacted  a  radio  law, 
untit  1927,  developments  in 
radio  were  nurtured  by  the 
Department  of  Commerce 
under  the  guidance  of  then- 
Secretary  Herbert  Hoover. 
Radio  was  destined  to  go 
through  many  convulsions 
during  those  fifteen  years 
..  .the  task  of  prescribing 
wavelengths ...  issuing  H- 
censes.  .  specifying  power 
and  time  on  the  air  .  .  legis- 
lating. For  some  700  appli- 
cants, the  privilege  to 
broadcast  proved  chaotic. 
With  the  passage  of  the 
compromised  White-Dill  ra- 


dio bill  signed  by  President 
Calvin  Coolidge  on  Febru- 
ary 23, 1927,  the  first  mean- 
ingful legislation  on  radio 
control  in  the  United  States 
was  accomplished. 

Industry  Problems 

Toward  the  end  of  1926, 
because  of  the  mounting 
problems  which  constantly 
arose  in  the  broadcast  field, 
the  President  was  com- 
pelled to  sign  into  law  an 
emergency  measure.  Con- 
gressional Joint  Resolution 
125  became  effective  De- 
cember 16,  1926.  The  law 
required  that  any  applicant 
Ipr  a  new  or  renewal  radio 
broadcast    license    "waive 


The  Radio  Commission,  after  a  visit  with  President 
Coolidge.  Left  to  right,  H.  A.  Bellows  of  Minnesota,  I  F. 
Dillon  of  California,  f.  O.  Syices  of  Mississippi,  and  O.  H. 
Caldwell  of  New  York. 


any  right  of  claim  of  right  as 
against  the  United  States  to 
any  wavelength,  or  to  the 
use  of  the  ether  in  radio 
transmission  because  of 
previous  license  to  use  the 
same  or  because  of  the  use 
thereof.'^ 

The  New  Law 

Sections  2  and  3  of  "An 
Act  For  the  regulation  of  ra- 
dio communications,  and 
for  other  purposes''  speci- 
fied that: 

1)  The  United  States  be 
divided  into  five  zones; 

2)  A  Commission  be  cre- 
ated consisting  of  five  com- 
missioners appointed  by 
the  President,  each  com- 
missioner a  resident  of  the 
zone  represented;  and 

3)  The  members  of  the 
Commission  have  terms  of 
two,  three,  four,  five,  and 
six  years,  respectively,  and 
shall  meet  from  time  to 
time  as  required  by  public 
convenience,  interest,  and 
necessity. 

Section  4  authorized  the 
Commission  to: 

1J  Classify  radio  stations; 

2)  Prescribe  the  nature  of 
the  services  to  be  rendered; 

3)  Assign  bands  of  fre- 
quencies for  each  individ- 
ual station; 
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Organize  i;aur  shack  with  a 

CLUTTERFREE  MODULAR 
CONSOLE   $203.35 

•  Large,  42"  H  x  57"  W  x  29"0 

•  Strong  groove-construction 

•  M^r-resfstant  wood  grain  linish 

•  Options,  drawers  &  face  plate 

•  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P.O.  Box  5103  Tacoma,  WA  98405 
(206)759-1611      ^69 


GOTHAM 
ANTENNAS 

(81 3)  584-8489 

SMALL  LOT  TRAP  DlPOLES 


masm  diirge 


MODEL 

TSL3a40 

TSL4020 


BANDS 

EdAO 

40,20.15 


LGTH 
78' 

40* 


SMALL  LOT  SHORTEMEO  DlPOLES 


SL8010 

SL  160 

SL-SO 

SL40 


&0.40.20. 

15,10 
160 

m 

40.15 


75' 

130' 
33 


FULL  SIZE  PARALLEL  DlPOLES 


FPDflOlO 
FPD-4010 


60,40,20,  130' 

15,10 
40,20,15,10        63" 


^417 

PRfCE 
S49.95 
S47.95 


S59.95 

$36.95 
S35,9& 
S34  95 


S49.95 
S44.95 


I 


IMEWf  PORTABLE  VERTtCALI  IQEAL  FOR 

APARTMENTS.  CAMPING.  TRAILERS? 

1 

Foid&  to  5'  Packaq^r,   No  Radial^.  Required 

Fully  Assembled.  F^ull  Legal  Limit.  1:1  VSWR 

MODEL  BANDS  HGHT         PRICE 

PV-6010         80-10  13'  £59.95 

PROVEN  DESIGN  -  GOTHAM  ALL  BAND 

VERTICALS 


V  160 


23' 


I      V80 


V  40 


160, ao, 40. 20 
15.10,6 
80.40.20 
15,10,6 
40.20.15.10.6    23 


23' 


S39.95 
S37  95 
S35.95 


FAMOUS  GOTHAM  QUADS 
^     2  Elements  —  3  Bands  Cpmplete  Si  19.95 

CHAMPIONSHIP  GOTHAM  BEAMS 
Full  Size  Complete  Uom  S79.95 

CALL  OR  SEND  LARGE  SASE  FOR  CATA^ 
LOG,  Shipping:  Drpolea  &  Verticals 
$2.50  LISA:S7  00  Canada:  $5.00  FPO,  APO 
Beam&&  Quad^  Shipped  UPSorFr&ight 
CoHecL  Fla.  add  4%  Sales  Tax 

P.O.  Box  776  •  Largo,  FL  33540 


MHZ  MICROWAVE 
DOWNCONVERTERS 


DOWNCONVERTERS 


KIT 


a  m  »  -t 


35. OQ 


ASSEMBLED  BOARDS  ,   , 

COMMERCIAL  SYSTEMS 

ASSEMBLED  ONLY    .    .    ,   , 

SLOTTED  ARRAY  ANTENNA 


eso.oo 


1B  D.B,  GAIN 

WITH  ENCLOSURE  BOX  OR 
TYPE  rsJ.  CONNECTOR  .   . 


POWER  SUPPLY 


ASSEMBLED 


se.oo 


as.oo 


f 


/ 


[with  box  for  down 
converter] 


PLEASE  ADD;  3.00  SHIPPING  &  HANDLING  —  2.00  FOR  C.O.D. 

SATELLITE  T.V.  SYSTEMS 


ANTENNAS 


RECEIVERS  —  L.N.A.'s 


P.B.  Radio  Service 


1950  E.  Park  Row     •^«i4 


Arlington^  TX  76010 


Call  Order  Dept.  Toll  Free 

1-800-433-5169 


For  Informatian  Call 

1-817-460-7071 


r"— ~ 1 

copy  RTTY,  ASCII 

and  Morse 
from  the  palm 
of  your  hand. 


M  I  U  I R I  H  S  r  f' 


=TT??SP'5|B««ni:«3S'^t^*S^*T?5»!i 


Have  you  waited  to  get  into 
code  reading  untfl  you  found 
out  what  this  latest  fad  was 
about?  You  can  stop  waiting, 
because  it's  no  longer  a  fad. 

Amateurs  everywhere 
are  tossing  the  gigantic 
clankmg  monsters  of  yester- 
year  that  once  performed 
the  job  of  reading 
radioteletype.  They  are  trad^ 
ing  them  rn  for  state-of-the^ 
art  code-reading  devices 
that  are  incredibly  small, 
noisefess  if  desired  and  in- 
finitely more  versatile  than 
their  antique  predecessors. 

Kantronics,  the  leader  in 
code*reading  development, 
has  just  introduced  the  latest 
and  most-advanced  break- 
through in  the  copying  of 
Morse  code,  radioteletype 
and  ASCII  computer  langu- 
age. 

The  Kantronics  Mini- 
Reader  reads  all  three  types 
of  code,  displays  code  speed, 
keeps  a  24'hour  clock,  acts  as 
a  radioteletype  demodulator 
and  reads  all  of  tts  decoded 
information  out  on  a  travel- 
ing display  of  10  easy-to-read 
characters,  it  is  so  compact 
that  it  fits  in  a  hand-held, 
calculator-size  enclosure. 

At  S314.95,  the  Mini-Read- 
er outperforms  anything 
within  another  S400  of  its 
price  range. 

Call  or  visit  your  Authoriz- 
ed Kantronics  Dealer  now  to 
find  out  what  the  latest  in 
technology  has  done  to 
code-reading. 


I  Kantronics 

(91 3)  842-7745 

1202  E.23rcl  Street 
Lawrence,  Kansas  66044 


4 
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4)  Determine  the  power 
and  the  time  on  the  air; 

5)  Determine  the  loca- 
tion, and  regulate  the  kind 
of  apparatus  used  to  pr^ 
vent  excessive  interference; 

6)  Have  authority  to  es- 
tablish areas  td  be  served 
and  make  special  regula- 
tions applicable  to  radio 
stations  engaged  in  chain 
broadcasting;  and 

7)  Have  authority  to 
make  general  rules  and  reg- 
ulations requiring  stations 
to  keep  such  records  of  pro- 
gress, transmission  of  ener- 
gy, communications,  or 
signals  as  it  may  deem  de- 
sirable. (Radio  amateurs  to 
keep  a  log.) 

Commissioners  initiate 
Course  of  Action 

As  early  as  March,  1927, 
the  following  steps  were 
taken  by  the  Commission  in 
General  Order  #1:  Broad- 
cast stations  were  given  au- 
thorized channels  with 
even  10-kilocycles  separa- 
tion, original  assigned  fre- 
quencies to  Canadian  sta- 
tions were  cleared  of  inter- 
fering United  States  sta- 
tions, and  ail  amateur  and 
ship  station  licenses  were 
extended  indefinitely  as  of 
March  15th. 

Time-sharing  for  all 
broadcast  stations  was  a 
major  problem.  Stations 
which  had  deliberately 
jammed  power  and  had  de- 
viated from  previously  as- 
signed wavelengths  came 
under  greatest  criticism  and 
penalty- 

The  Commission  irhmedi- 
ately  set  about  to  reallo- 
cate stations  in  the  interest 
of  the  listener.  By  )une, 
1927,  local  stations  within  a 
given  locality  were  as- 
signed frequencies  50  kilo- 
cycles apart.  Other  sta- 
tions, especially  the  higher 
powered  ones,  were  given 
assigned  frequencies  de- 
pending on  location,  public 
service,  and  previous  time 
on  the  air  so  as  to  minimize 
heterodyne  interference.  In 
many  instances,  actual  ex- 


perience and  cooperation 
between  stations  served  as 
a  guide. 

The  law  as  enacted  ap- 
plied to  all  radio  sta- 
tions—ship, land,  experi- 
mental, amateur,  coastal, 
etc— with  the  exception  of 
those  operated  by  the  Unit- 
ed States  Government. 
Even  with  the  ether  lanes 
crowded,  there  were  over 
250  applicants  for  broad- 
cast-transmitting-statioo  li- 
censes pending  at  the  State 
Department  prior  to  the  ef- 
fective date  of  the  1927 
Act, 

Section  5  of  the  Act  spec- 
ified that  from  and  after 
one  year  after  the  first 
meeting  of  the  Commis- 
sioners, "all  powers  and  au- 
thority vested  in  the  Com- 
mission, except  as  to  revo- 
cation of  license,  shall  be 
vested  in  and  exercised  by 
the  Secretary  of  Com- 
merce. The  Secretary  is  to 
designate  call  letters  of  all 
stations/' 

Section  9  provided  for 
granting  licenses  by  the 
Secretary  and  renewals  for 
three-year  periods  for 
broadcast  stations,  and  up 
to  five-year  periods  for  oth- 
er classes  of  stations. 

Radio  Amateur  Rulings 

The  secretary  of  Com- 
merce extended  amateur 
operators'  licenses  by  is- 
suing the  following  order 
on  March  16,  1927:  "All 
radio  operator  licenses 
valid  at  the  passage  of  the 
Radio  Act  of  1927  are  here- 
by extended  for  the  un- 
expired period  of  such 
licenses." 

As  these  new  regulations 
were  issued,  the  amateur 
fii-st-grade  license  was 
changed  to  ''radio  operator 
Extra  Class/'  and  the  ama- 
teur second  grade  changed 
to  ''Temporary  Amateur 
License."  The  amateur  Ex- 
tra First,  Experimental,  and 
Instruction  Grades  were 
eliminated. 

On  March  26,  1927.  the 
Commission  ordered  all 
supervisors   in  the  various 


Ee 
Urn 


THE   Niiv^r   RADIO    LftW   as    of  FEJHtfAM   23 » 192? 

III.  U.  ni!7l] 
An  Ai't  For  llic  rcgnlutioii  of  nulki  «oiiiiiiutik'utU>]i.'i,  ami  fsn-ntlmr  piirposesi. 

U  it  emicUd  h^j  thf^  f'Sttmf^  (fud  llfJUM^.  of  /i'*premnfatim^  of  the 

kfid  i^tnt^.K  fl/  Am^rha  in  ('otttjrrM  mi^\^mhUfl^  Tkiii  thin  Ai:L  is 
mti'fulc^i  to  r*'}itilii(-p  nil  foiiiiM  of  iiiti-i-.ttat*  ami  ffinnirii  ra<lio  inirs- 
jitUsii>iis  jintl  ™iiiiiJtiiiit4tiont?  witJiii]  llu'  Uriiteil  SiaLoi;,  Iti;  Turri- 
toiiea  siiul  posseE+sioiiK ;  to  jriiiiTituin  the*  cohtrijl  of  X\w  United  Stales 
over  nil  thf  ohsiiinds  of  iutcifclfvtp  \\n\\  ffjn'i^ti  iwlio  triin>-lAisi=ion ? 
Fiml  tfi  [>rovide  for  slu^  iiw:  <jf  suHi  rli«iiii<;K  but  nut  thp  fiwnei*sliin 
1hfti-t*oJ:\  by  JiHlivhliial^^,  firms,  or  <.Nii'puru11wiK*  for  liiuitud  periorfg 
i>f  time,  iimlur  1jccii,si'i^  ^mnttMi  by  Ft'ik'ial  aMlliinity,  and  ikj  sutji 
licensd  shtiU  be  em^^ti'iit'd  In  n^'iito  :iny  n^\\X^  beyunU  tlie  tcyinii, 
aMdittnTiK,  iiiid  pciiods  of  ttip  li<i^iis*\  Hiat  no  ]^>L'r^an,  firm, 
amipLuyj  oi'  eorporation  sJial]  list?  i\y  o|iri'ato  any  itpparatiiK  for  this 
traiiH^niision  of  eiifir^y  nv  v.omm\\\m^i\Um\^  or  ^J^Ji^iU  by  radit>  (a) 
from  oil e  pljire  in  ituv  Tcrnlf>ry  <iV  iJaf^jHts^Jon  of  tbe  United  Htsiteti 
or  in  the  Disttift  i>f  t'olitmbia  U>  :i;itHlu^r  plsice  in  tlie  liiime  Twrit^ry, 
pOhtiesHiun,  or  iJisuid  ^  or  {1>)  from  \u\y  Htutr,  'iVrritory,  or  posse**?* 
NJyn  of  tiie  iTiiiietl  Sfnti^,  or  from  the  Di^trid  of  CoUimbift  to' any 
othdt'  Stiite^  Terntoiy,  or  po^-sjt'ssioii  <jf  tlie  UnilPtl  8tH.tcs;  or  (c) 
ftorn  tiny  pbice  in  finy  Stati^  IVrritoiy,  or  posM'.'^Hic]!!  of  the  UnUwd 
Slates,  or  in  the  UltilnK  nf  ('ohnatbiii*  to  ftny  place  m  any  foreipi 
rountry  or  to  unv  vessel;  or  (tl)  within  uny  btato  wlieii  the  efeHs 
of  KUrii  n*ip  exti^nd  beyond  thi?  borders  of  naiU  StEU(>,  or  when 
inl^rferrnefi  is  eaoj^d  by  f^iuii  \\^.^  or  opersition  with  ibe  Iransniit^sioji 
of  siiuh  enerfiy,  i-^Jtiiiiiiiid<!iUoiiJs,  i>r  i^igtn^Js  from  within  siiid  Stuie 
to  nny  |>hipe  licyorul  its  bGrdei'«,  or  from  any  plaee  beyond  its 
hordf^rsi  to  nny  ])laee  within  said  Stiifc^  or  with  the  tranHintfj,skm  or 
reception  of  Hiidi  eiteviiv^  coinrnaniratiOTis,  or  si-^iuds  froni  and/or 
Uy  pliic*t>  beyond  She  borders  «f  f?Eiid  State;  or  (e)  upon  hwy  ve!^!?^! 
of  the  LlniieU  Stali'-s;  ot'  (f)  nj^wn  any  airerait  or  other  mobile 
stations  within  the  t^nited  Stiites^  ox«pt  under  nnd  in  aceordiince 
with  Ibis  Alt  mid  with  n  lieenye  In  that  behalf  granted  under  the 
proviKi(m,s  of  t]u5i  Act. 

Sf-y.  *^H  For  tire  pur[josie,';i  of  thin  Act^  the  Uidted  States  is  divided 
into  Ttve  /oiieti,  ii5!  tollows:  The  tirs^t  Kom-  ^hull  etubrace  llic  Sf^' 
Nhilne,     New     llamp^hij:^,    VL-riuonl,    MsiM^^iiehiEwlt?; 
Rliode  Mand.  New  York,  New  Jcr.sey,  Did-^- 
District  of  Columbia,  Porto  I tieo,  and  t^     ~  . 

j^on*^   shall    einbrape    tbi^    Bhi*^-  \  ^'^  '^"^  "r^^^ 

Vii-inia,   Ohio,   ^fidd-  ,.      ...nmenrnl  m  any  eivi 

emlnm:^   tl^e    ^'  .-auiliti^s  iinrbH-  isnid   Inwsr  shnll 

Florid"  ^^^  ^^  ^     ■  ^yllnu  nisiniu-r  :is  if  eoiiiniittt^d  ; 

'T-  ,  ..urleilurtvs,  or  J  iu  bib  ties  incur  red  prior  to  taking 

.vi>i,  under  iiny  law  t^ndirfieed  iiYj  ebiinj^ed,  nifjilKietl,  or  i-c- 
j^^fiticd  by  t}iif5  Aet,  mny  be  prosecuted  iind  jiunished  in  the  Manio 
manner  and  with  the  same  effect  us  if  this  A^t  hiid  not  bwm  pas.^ed» 

NothinfT  in  this  seel  ioii-i^ha]]  be  Cfinstrued  iii^  niitlioriaini^  any  person 
now  n^iintr  or  fipenttin^  iiny  ^ifipurEitiis  for  the  tninrtniisHJon  of  radio 
enerf^y  at  rndio  eonininjiie^ilioa::!  or  Hii^nidn.  to  rontinu^r  such  nac  except 
under  and  in  nocord^nirr  witli  tliis  Xni  inid  with  n  iiwnsti^nuitcd  in 
fti^eordaneii  with  tliL*  aidliority  Ijereinbefote  conferred. 

Bisc.  40,  Tills  Act  bbnlL  lidci-  eiFeet  mid  be  in  foree  iTpon  its  passage 
ami  Eipproviilj  e!ft:<?pt  that  for  sinit  during  a  period  of  sixty  dnys 
after  sneh  approval  no  tiolder  of  ti  liernse  or  sin  cxtfinKion  ther*jof 
issued  by  the  tiecretiiry  of  Conimeri*e  tinder  said  Act  of  Augu&t  1^^, 
1012,  shall  be  ^tibjeet  to  the  pemiltics  provided  berein  for  opcrnting 
ft  station  without  the  liL^ensL*  lierein  reqnircrd, 

Stc.  4L"  Tldis  A^t  may  be  referrtjd  to  mid  cit<id  as  the  Radio  Act  of 

iosr:      ' 

Appto'Fedi  February  23,  1927. 


The  new  radio  law  as  of  FebruarY  23,  1927: 


regions  to  issue  temporary 
amateur  station  licenses 
pendirlg  the  review  and  is- 
suance of  new  amateur 
regulatiofis. 

To  obtain  an  amateur  op- 
erator's license,  the  appli- 
cant was  requried  to  pass  a 
code  test  in  sending  and 
receiving  Continental 
Morse  code  at  a  speea  of  at 
least  ten  words  per  minute. 
Also  required  was  success- 
ful completion  of  a  written 
examination  in  the  theory, 
construction,  and  operation 
of  radio  equipment. 


At  the  time  of  renewal, 
the  applicant  was  required 
to  report  satisfactory  activ- 
ity during  the  last  six 
months  of  the  license  term 
in  lieu  of  taking  another  ex- 
amination. 

With  the  passage  of  the 
Radio  Act  of  1927,  all  con- 
cerned with  radio  prepared 
for  the  forthcoming  con- 
vention of  all  nations  to  the 
International  Radio  Tele- 
graphic Conference  sched- 
uled to  take  place  in  Wash- 
ington, DC,  in  October, 
1927. ■ 
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For  information  call 

(817)265-0391 

TOLL  FREE  —  ORDERS  ONLY 

(800)433-5172 


SUPERVERTiR  L  .  .^. ,,...... $109.95 

The  ultimate  in  converter  technology!  Dual  stage  selec- 
tive preamp,  mixer  i.f^  amplifier  and  no-drift  crystal 
controlled  oscillator.  This  unit  is  better  than  any  com- 
mercial unit  in  use  today. 

SUPERVERTER  II _  . ,  $79.95 

Time  tested  and  field  proven  stop-sign  converter  with 
added  on,  high  performance  preamp. 

SELECTIVE  PREAMP $49.50 

This  new  unit  is  not  like  the  competitors  wide  tjand 
preamps.  This  unit  really  works!  Can  be  used  with  any 
converter  to  significantly  improve  reception  Easily 
adapted  to  our  competitor  s  boards  or  added  on  to 
our  board. 

TERMS:  COD,  Money  Order,  Bank  Cards 

HOURS:  8:30-4:30  COST 


MRF-901  Transistor . . .  $2.75  ea. 

2300  MHz  CONVERTER  KIT. , _  .  ,  $38.50 

compiete  with  Pc  board,  parts  and  10  page  instruction 
book. 

2500  MHz  COMPLETE  CONVERTER  BOARD $65.00 

assembled  and  tested. 

POWER  SUPPLY,  3  '^F'^  Connectors. „„...„„ $24.96 

Deluxe  metal  case  with  overlays  antenna  switch  and  all  other 

components. 

2500  MHZ  VAGI  CIGAR  ANTENNA    .  .  , $28.50 

33  elements.  Stronger  than  the  loop  Yagi,  equal  in  gain 

SOONER,  COMMERCIAL  QUALITY,  ASSEMBLED  UNIT  $188.00 

complete  with  hardware. 

COMING  SOON 

SUPERVERTER  ATV  TRANSMITTER  FOR  2300  MHZ  AND 
OUR  OWN  DESIGN  SATELLITE  TV  RECEIVERS  WITH  A  COM- 
PLETE LINE  OF  HIGH  PERFORMANCE  AC0E6S0RIES, 


Our  product  may  be  copred,  but  the  performance  is  never  equalled. 


UNIVERSAL  COMMUNICATIONS  ^,?in7on'T'x76oio 


,^449 


-The 

HMl  SHACK 

fiOe  N.  Main 
Evan$villeJN47711 

TEN -TEC 

546  OmniC  $1060.00 

580  Delta  760.00 

525  Argosy  ^*B5.00 

280  Power  Supply  150,00 

255  Power  Supply^Spkr.  170.00 

243  Vfo— Omni  169.00 

283  Vfo -Delta  16900 

444  Hercules  Amp,  134000 


HY-GAIN 

Antenna/tower  special 


call 


Azden  PCSaOOOmP  Nit 

CUBIC  Astro  103 

SANTECHT1200 

540  TenTec 

MFJ  496  Keyboard 

ALLIANCE  HD  73  rotator 


HY'GAiN 


TH6DXX 
TH5DX 
TH3MK3 
TH3JR 


$315 

1175-00 

310-00 

500.00 

295.00 

99.00 

240,00 
210,00 

iao,oo 

140.00 


K ANTRONICS  Mini  reader      279,00 

Wrif&  for  our  new  snd 

used  &Quiprrwrjf  ff$f 

812-422-0231 

MON-Fm  gAM-aPM  *  SATgAM-4PM 

]A'fnf?  for  oiif  new  and  u^&d  equipn't&ni  ftsi 


ANTECK,  INC. 

STAINLESS  STEEL  WHIP -FIBERGLASS  LOADfNG  COIL 

—  PATENT  APPLIED.  NO  COtLS  TO  CHANGE. 

—  LESS  THAN  1.&  VSWR  lENTIRE  TUNING  RANGE) 

TUNE  3.2  TO  30  MHz  FROM  THE  OPERATORS  POSITION 
—  FAST  AND  SLOW  SCAN  RATES 

The  Mode!  MT-1 PT  mobMe  antenna  tunes  32  to  30  MH^  indusWe.  750  wetts  CW,  1500  watts  PEP  for  hams.  mflHary. 
MARS,  CAP,  and  cemmercrat  service.  Center  loaded  fof  high  efficiency.  Enables  tuning  to  exact  resonance  to 
war^ted  frequency,  Allov^s  tgll  output  Uom  soltd  slate  finaJs.  No  worry  about  reduced  output  tfom  shut  down  cir- 
cuits. Output  Is  unaffected  by  moisture  and  the  elem&nts.  Tuned  by  a  control  box  at  ttr©  operatOfS  position.  Mast 
section  contains  a  double  action  tiydrauiic  cyHindef  driven  by  two  mi^niature  tiydrauUc  pumps  and  12  volt  DC 
motors  for  positive  control.  No  creeping  during  operation  or  mobile  motion.  Can  5e  remoted  up  to  500  ft.  from 
antenna. 

MT-1  RT  amateur  net  $240.00  9.00  UPS  stii  ppjnq  in  U.S. 

MT-1RTBtretroktlt0fall  MT-1  sj  $118.00 

MT-1  amateur  net  12^.95 

M  T- 1 A  (in  ari  n©)=  sta  i  n  I  es  s  stee  I  S 1 79 ,  95 

^356 


7.00  UPS  in  U.S, 
T.OOUPSmU.S. 
7.00  UPS  in  U,S, 


VSA^ 


Route  1 ,  Box  41 5 
ANTECK,  INC.  Hansen,  Idahp  83334 


208-423-41  pO 


tnaste^  charge 


N,RS.  INC 


%:%:% 


TOUCHTONE  KIT 
INFORMATION 

(1)  For  $25.00  we  wrfl  assemble  your  kit  and  install  it  in  the  back  of 
your  mike.  READY  TO  USE.  Send  us  your  mike 
and  TT  kit  only  and  S25.00. 

For  $8.00  we  will  prepare  the  back  of  your  mike  to  accept  the 
Touchtone  Pad  including  moving  the  mike  hanger.  Send  us  [he 
back  of  your  mike  only  and  $8.00. 

R>r  SI 2.50  we  will  Install  the  TT  Pad  in  the  back  of  your  mike. 
Send  us  the  back  of  your  mfke  and  TT  Pad  only  and  $12.5P^ 
For  $12.50  we  will  assemble  your  TT  kit^  §end  us  TT  kit  only 
and  $12,50. 


(2) 


(3) 
(4) 


ill  Td  Ma , 


JEKKir*rDWiJ.  .PA.  19046 


All  worn  XTUfOIED  KEXT  DAY  VIA  FIRST  ClASS  MAO. 


(B1iJftM-«D1D 


►--See  List  of  Advertissrs  on  page  f  14 
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W^yne  L  Elseth  WB9PK0 
208  South  Oakland 
Carbondalt  ft  62901 


The  Robot  800  H 

a  specialty  terminal 
for  RTTY/Morse/SSTV  and  you 


The  clanking  of  the 
Model  15  shatters  yet 
another  quiet  evening  with 
its    growl    and    clatter. 

Autostart  at  2  am  certainly 
makes    its    shortcomings 

known  quickly. 

What  to  do?  Well,  how 
about  one  of  those  newfan- 
gled computers  that  can 
also  copy  RTTY?  Sounds 
like  a  good  idea  to  me  — so 
it's  over  to  the  back  issues 
of  the  ham  magazines  to 
see  what  is  available.  I  dis- 
covered that  there  are  new 
models  coming  out  almost 
every  day  I  Decisions,  deci- 
sions, decisions.  Hmmm, 
Robot  offers  a  new  model, 
the  800 H.  It  sends  and  re- 
ceives Baudot  ASCII,  and 
Morse,  and  it  also  has  an 
SSTV  character  generator. 
Sounds  interesting,  indeed, 
so  f  call  the  local  Robot 
dealer  to  order  the  Robot 
Model  800  Super  Terminal, 

It  Arrives 

The  seemingly  endless 
hours  of  waiting  for  the  new 
rig  finally  came  to  an  end. 
The  UPS  man  delivers  the 
Robot  in  perfect  condition. 
I  excitedly  unwrap  it  and 
begin  hooking  it  up  in  the 
shack.  Included  with  the 
terminal  are:  1   Model  800 


keyboard,  1  stx-foot  shield- 
ed cable  with  RCA  phono 
plugs  on  each  end,  1  six- 
foot  coax  cable  with  BNC 
plugs  on  each  end,  2  six- 
foot  three-conductor 
shielded  cables  with  phone 
plugs  on  one  end,  and  1  in- 
struction manual.  Robot 
has  really  made  it  easy  to 
hook  up  the  Model  800! 

On-The-Air  Performance 

The  Robot  Model  800H  is 
designed  to  receive  and 
transmit  Baudot,  ASCII, 
and  Morse  code.  It  will  also 
send  SSTV  block  letters,  but 
will  not  receive  SSTV  with- 
out using  a  separate  con- 
verter. 

The  Robot  Model  800H 
works  wonderfully  on 
RTTY.  A  status  indicator 
line  is  provided  at  the  top  of 
the  display  which  gives  ir^ 
formation  about  how  the 
terminal  is  configured,  such 
as  receive  or  transmit, 
speed,    polarity,    autostart, 

SelcaL  selcom,  and  a  tuning 
indicator. 

A  signal  is  tuned  in  by  ad- 
justing the  vfo  until  the  tun- 
ing indicator  is  at  its  longest 
position  and  is  flickering 
the  least  This  corresponds 
to  the  maximum  signal 
through  the  filters  and  to 


both  tones  fmark  and 
space)  being  passed  equally 
well.  There  are  connectors 
on  the  rear  panel  for  con- 
necting an  oscilloscope  if 
you  wish  to  use  one  to  tune 
in  your  signals.  The  termi- 
nal can  be  configured  to  re- 
ceive in  one  of  three  modes: 
normal,  autostart,  or  sel- 
com. 

Normal-mode  receive  al- 
lows any  signal  which 
makes  it  through  the  filters 
to  be  printed  on  the  screen. 
This  mode  works  very  well 
on  signals  that  vary  in 
strength.  Were  one  of  the 
other  modes  to  be  used, 
such  as  autostart,  charac- 
ters would  be  lost  when  the 
signal  dropped  out  and  the 
autostart  delay  had  not  yet 
allowed  the  resumption  of 
displaying  the  received 
RTTY  information 

Autostart  mode  prevents 
the  display  of  unwanted 
characters  on  the  screen 
without  a  RTTY  carrier  be- 
ing present  There  is  a  built- 
in  3-second  delay  before 
characters  will  be  displayed 
during  which  a  valid  carrier 
must  be  present 

Selcom  mode  is  a  dual- 
function  mode.  It  supports 
WRU  T'Who  are  you")  auto- 


matic answer-back  and  au- 
tomatic message  recording 
[Selcal,  or  selective  calling). 
The  WRU  code  is  user  pro- 
grammable by  merely  typ- 
ing in  the  desired  8<harac- 
ter  code,  as  in  the  Selcal 
code.  The  status  line  on  the 
display  will  show  the  codes 
as  you  type  them  and  will 
allow  corrections  to  be 
made  without  any  fuss. 
Merely  hit  the  delete  key 
and  the  last  character  en- 
tered vanishes  from  the 
screen. 

There  are  three  transmit 
modes  which  are  selectable 
by  the  user.  They  are  con- 
tinuous, line,  and  word 
modes.  Continuous  mode  is 
similar  to  RTTY  operation 
using  a  teletype^J^  ma- 
chine. Your  carrier  is  keyed 
on  and  remains  on  while 
you  hunt  and  peck  for  the 
proper  keys.  Line  mode 
does  not  transmit  anything 
until  the  Model  800  detects 
a  carriage  return.  It  then 
sends  the  entire  line  while 
still  allowing  you  to  type  in 
the  next  line  of  text  Word 
mode  sends  each  word  as  it 
is  completed  and  the  Model 
800  detects  a  space.  This 
allows  the  correction  of 
spelling  errors  before  send- 
ing the  word. 
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speeds  may  be  changed 
between  any  of  six  avail- 
able speeds.  They  are:  60, 
66,  75,  100,  and  132  wpm 
(Baudot)  and  110  baud 
ASCII.  Speeds  may  be 
changed  by  merely  typing 
one  command.  The  termi- 
nal toggles  between  the  var- 
ious speeds  available  in  the 
terminal. 

There  are  three  shifts  that 
the  Model  800  can  copy. 
The  terminal  can  be  tog- 
gled between  170  Hz  and 
850  Hz.  By  straddle-tuning 
the  signal,  425  Hz  can  be 
copied.  Each  time  the  CTL- 
Shift  key  is  depressed,  the 
terminal  changes  shifts. 
Should  you  run  into  a  situa- 
tion where  the  received  sig- 
nal is  reverse  polarity,  the 
polarity  may  be  inverted  by 
pressing  CTL-Reverse.  Typ- 
ing CTL-Reverse  again  wiH 
toggle  the  Model  800  back 
and  forth  from  normal  to  in- 
verted modes. 

There  are  RY  and  Quick 
Brown  Fox  test  messages 
available  by  pressmg  a  key. 
An  automatic  CW  ID  is  pro- 
vided for  use  in  RTTY 
mode.  You  can  fill  up  the 
buffer  (up  to  511  charac- 
ters) with  any  combination 
of  messages  and  IDs  and 
they  will  be  sent  automatic- 
ally when  you  switch  the 
Model  800  into  transmit 
mode. 

The  Model  800  word- 
wrap feature  makes  reading 
the  received  copy  much 
easier  If  a  received  word 
wilt  not  fit  entirely  on  the 
present  line  being  typed, 
the  program  will  erase  the 
unfinished  word  and  move 
it  in  its  entirety  to  the  next 
line  down  In  this  way 
words  retain  their  meaning 
much  better  by  not  being 
written  on  two  separate 
lines. 

RTTY  Performance 

The  Robot  Model  BOOH  is 
outstanding  when  used  on 
RTTY.  Signals  can  be  tuned 
in  easily  by  using  the  status 
line  tuning  indicator.  The 
built-in  demodulator  easily 
equals  the  performance  of 


many  stand-alone  terminal 
units. 

One  possible  problem  ex- 
ists, though.  When  ordering 
the  Modet  800,  be  sure  to 
specify  that  high  tones  are 
to  be  installed  in  your  unit  if 
you  want  to  work  2m  RTTY. 
The  standard  unit  is  sup- 
plied only  with  low  tones 
which  will  work  fine  on  HF 
but  will  not  be  compatible 
with  VHF  mark  and  space 
tones.  My  unit  was  supplied 
with  the  low  tones,  and  a 
trip  back  to  the  factory  was 
required  to  modify  it  to 
work  on  VHF. 

Morse  Code  Operation 

The  Robot  Model  800 
also  has  provisions  for 
Morse  Code  reception.  A 
very  narrow  audio  filter  is 
built  in  which  helps  select 
the  particuiar  signal  of  in- 
terest. The  narrow  filter 
also  makes  it  extremely  dif- 
ficult to  tune  in  the  signal. 

When  receiving  Morse 
code,  the  signal  is  tuned  un- 
til the  terminal  regenerates 
the  code  on  its  internal 
speaker.  The  tuning  indica- 
tor in  the  status  line  helps  in 
tuning  by  indicating  the 
signal  level  passing  through 
the  filter.  Merely  tune  for 
maximum  indication* 

Problems  arise  if  you  ex- 
pect the  terminal  to  provide 
perfect  copy  under  field 
(read  ''real  life")  conditions. 
It  won't*  The  terminal 
hopes  to  see  perfect  ma* 
chine-sent  code.  How  could 
you  expect  otherwise?  It  is  a 
machine,  too.  Its  program 
has  some  provision  for  slop- 
py fists,  but  when  com- 
bined with  the  touchy  au- 
dio level  adjustments  and 
the  critical  tuning  adjust- 
ments required  for  copy, 
the  program  tends  to  let 
you  down. 

When  the  terminal  does 
not  understand  the  charac* 
ter  sent,  it  types  an  asterisk. 
International  Morse  code 
A-Z,  0-9,  ,,?:;-/,  AR,  AS,  BT, 
KN,  and  SK  are  all  recog- 
nized and  printed  by  the 
terminal 

The    terminal    will    also 


send  Morse  from  3  to  99 
words  per  minute.  The 
51 1-character  buffer  is 
functional  when  sending 
code  as  well  as  RTTY,  Here, 
too,  the  buffer  allows  you 
to  type  and  edit  your  mes- 
sage while  the  buffer  is  be- 
ing sent. 

The  terminal  can  also  be 
used  as  a  Morse  code  train- 
er. It  will  generate  random 
characters  which  can  be 
copied  by  utilizing  the  split 
screen.  Received  practice 
copy  is  printed  on  the  bot- 
tom half  of  the  screen,  and 
sent  copy  is  typed  on  the 
upper  half  of  the  screen. 
Your  accuracy  can  then  be 
checked  by  comparing  the 
two  versions. 

SSTV 

The  Robot  Modef  800 
also  supports  SSTV,  It  will 
send  up  to  a  6  x  6  charac- 
ter message  using  block  let- 
ters. This  can  be  a  help  to 
contest  operators  who  nor- 
mal!y  use  a  menu  board  to 
pass  QSL  information.  By 
merely  typing  the  desired 
information  on  the  termi- 
nal, it  will  be  sent  via  SSTV, 


The  terminal  also  wi 
send  a  gray  scale,  checker- 
board, reversed  black/white 
characters,  large  charac- 
ters, and  partial  frames, 
Cursor  control  is  available 
to  help  with  formatting 
your  message.  Home  up, 
line  feed,  delete,  repeat, 
and  return  functions  are 
supported  in  SSTV  mode. 
This  allows  a  greater  flexi- 
bility in  formatting  your 
messages. 

Documentation 

The  Robot  Model  800  is 
supplied  with  a  very  attrac- 
tive three-ring  binder  to 
hold  the  system  informa- 
tion and  instructions.  I  con- 
sider this  to  be  a  plus.  Being 
able  to  put  my  finger  on  the 
system  information  quickly 
helps  to  learn  the  com- 
mands faster  and  helps  me 
to  find  my  errors  in  operat- 
ing the  system  faster.  The 
only  problem  is  that  my 
unit,  which  is  one  of  the  ear- 


liest with  the  high  tones/ 
split-screen  options  in- 
stalled, does  not  have  a 
complete  set  of  documen- 
tation. I  find  myself  looking 
at  advertisements  to  see 
just  what  my  terminal  can 
actually  do  and  then  experi- 
menting in  order  to  discov- 
er the  commands  required 
to  perform  the  various 
"new"  functions.  What  with 
the  rush  to  get  the  product  irv 
to  the  marketplace,  an  omis- 
sion here  and  there  is  ex- 
pected. By  the  time  you 
read  this.  Robot  will  have 
everything  working  fine  and 
will  be  able  to  supply  all  the 
information  you  might  re- 
quire. 

Conclusion 

The  Robot  Model  BOOH  is 
a  very  useful  piece  of 
equipment  to  have  in  your 
shack,  ft  will  provide  RTTY, 
Morse,  and  SSTV  capabili- 
ties to  you  while  being 
packaged  in  a  small  neat 
enclosure.  The  keyboard 
provides  a  good  "feel"  to 
the  touch  typist,  which  is  a 
real  plus  when  reading  the 
incoming  RTTY  message 
and  formatting  your  reply 
in  the  buffer. 

The  terminal  has  prob- 
lems copying  Morse  code, 
but  you  must  keep  in  mind 
that  the  filter  that  is  as  good 
as  the  human  ear  has  not 
yet  been  designed  The  hu- 
man ear  can  discern  subtle 
tone  differences  which  can 
differentiate  between  two 
signals  on  virtually  the 
same  frequency.  My  four 
years  of  electronic  warfare 
experience  make  my  stan- 
dards  for  copying  Morse 
very  stringent.  I  know  of  no 
terminal  or  program  that 
can  equal  an  experienced 
operator  when  copying 
code.  I  heartily  recommend 
the  Robot  Model  800  for 
the  enthusiast  who  needs  a 
very  high  quality  silent 
RTTY/Morse/SSTV  terminal. 

For  more  information, 
contact  Robot  Research, 
7519  Convoy  Court,  San 
Diego  CA  92111.  Reader 
Service  number  478,  ■ 
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Paul  Paufiukonis  WD9AHH 
741  Shty-Hrst  Sf. 
Downers  Grove  il  605  f  6 


The  Better  Vertical 

elevated  feed  means  low  angle  of  radiation 


HOW  would  you  like  to 
be  a  proud  owner  and 
user  of  an  inexpensive 
(around  $60-$70)  vertical 
DX  antenna  which  — 

•  is  self-supporting. 

•  Is   attractive   in   appear- 
ance. 

•  Can  be  instatled  in  a  lim- 
ited space. 

•  Gives  a  low  vertical  radi- 


a^ 


ation  angle  even  when  it  is 
one  wavelength  long. 

•  Can  be  used  on  all  pres- 
ent and  future  amateur 
bands, 

•  Minimizes  TVl  because 
its  radiation  is  vertically 
polarized  and  because  har- 
monics are  radiated  at  high 
vertical  angles. 

•  Is  safe  from  shock  haz- 


ELE    Ff€D 


r 

u 


/77 


BASE    FEED 


0-^-— X 


/T7       I  •  3M 


/T?      I*  t 


t] 


BASE  FEED 


FEED 


£1.1    rECO 


k'  3/4 


i«l 


fig.  T.  (a)  Current  distribution  and(b]  vertical  radiation  pat- 
terns for  3/4k  and  1k  elevated-feed  vertical  antennas. 


ards   because    its   base    is 
grounded. 

•  Has   a   built-in    lightning 
protection  system. 

If  you  answered  in  the  af- 
firmative, then  this  antenna 
is  for  you  This  article  de- 
scribes how  to  build,  install, 
and  tune  a  33-foot,  elevat* 
ed-feed  vertical  antenna. 


<? 
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Fig.  2.  Currents  atong  anterh 

na  element  for  3/4K  elevat- 
ed feed  [a]  and  base  feedibl 


Theory 

An  eievated-feed  vertical 
antenna  is  not  a  vertical  an- 
tenna which  is  elevated.  It 
is  a  vertical  antenna  which 
is  fed  at  a  point  which  is  1/3 
of  its  height  from  the 
ground  — see  Fig.  1(a). 

I  first  came  across  the 
discussion  of  this  antenna 
in  Amateur  Radio  Tech- 
niques.^ It  contains  a  dis- 
cussion of  how  an  elevated- 
feed  vertical  antenna  can 
be  applied  to  amateur  work 
to  obtain  "  low-angle  ra- 
diation, without  unwanted 
high-angle  lobes,  from  verti- 
cal aerials  of  appreciable 
electrical  length/'^  It  ex- 
plains how  feeding  a  verti- 
cal antenna  at  the  1/3  point 
produces  a  current  distribu- 
tion different  from  that  of  a 
base-fed  antenna.  This  is 
true  only  in  cases  where  the 
antenna  element  is  3/4A  or 
1i  long.  If  element  length  Is 
1/2 A  or  less,  the  elevated 
feed  will  perform  approxi- 
mately the  same  as  a  base- 
fed  vertical  antenna  of  the 
same  height. 

The  comparisons  of  the 
current  distributions  and 
approximate  vertical-radia- 
tion patterns  for  the  base- 
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fed  and  elevated-feed  an- 
tennas  are  shown  in  Fig.  1. 
To  understand  how  a  low 
vertical  radiation  angle  Is 
achieved  in  the  elevated- 
feed  antenna,  one  should 
study  the  current  distribu- 
tion along  an  antenna  ele- 
ment. The  ARRL  Antenna 
Book  states  that  current  is 
reversed  every  1/2A  along 
the  element.  *  Fig.  2(a)  shows 
how  this  results  in  an  irv 
phase  col  linear  array  in  the 
e I e V a ted-f eed  antenna 
which  is  3/4A  long.  This  in- 
phase  current  distribution 
along  the  antenna  element 
is  the  reason  for  its  low  ver- 
tical  angle  of  radiation  If 
the  same  antenna  were  fed 
at  the  base,  the  current  dis- 
tribution would  not  be  in 
phase  —see  Fig.  2(b)—  and 
an  unwanted  high- angle 
lobe  would  appear  in  the 
vertical  plane  as  shown  in 
Fig.  Kb), 

Design  Considerations 

In  the  design,  I  gave  pri- 
ority to  the  following  con- 
siderations: 

(1)  Limiting  the  design  to 
a  reasonable  height 

(2)  Incorporating  a  top 
hat  to  dissipate  static 
charge. 

(3)  Positioning  the  tuning 
unit  near  the  ground, 

(4)  Designing  and  build- 
ing a  strong  yet  inexpensive 
center  insulator  from  readi- 
ly available  materials. 

(5)  Designing  the  antenna 
strong  enough  to  be  self- 
supporting. 

I  chose  an  overall  anten- 
na length  of  33  feet  as  this 
would  give  me  a  full  wave- 
length—the longest  practi- 
cal length  for  DX  operation 
—  on  10  meters.  The  33-foot 
length  meant  that  the  upper 
section  must  be  22  feet  be- 
cause the  antenna  is  fed  1/3 
of  the  length  from  the 
ground.  This  would  make  it 
1/2A  from  the  feedpoint  on 
15  meters,  so  I  detuned  it 
slightly  to  lower  the  imped- 
ance at  that  point.  The  op- 
timum length  of  the  upper 
section,  as  determined  by 


15-meter  and  20-meter 
band  impedance  curves, 
was  found  to  be  24.5  feet. 

Because  aluminum  tub- 
ing comes  in  8-foot  sec- 
tions, and  because  I  would 
lose  2-feet  in  the  bushings 
and  overlap,  the  available 
length  from  three  sections 
was  reduced  to  22  feet.  To 
get  around  this  limitation,  I 
decided  to  enlarge  the  con- 
sidered top-hat  section  to 
achieve  the  desired  effec- 
tive length.  Four  top-hat  ra- 
dials,  each  13  feet  long, 
were  experimental ly  found 
to  provide  the  missing  link. 

The  prospect  of  climbing 
a  stepladder  to  adjust  the 
tuning  unit  did  not  appeal 
to  me.  To  avoid  this,  I  chose 
to  place  the  tuning  unit 
near  the  ground  and  to  use 
a  12.5-foot  section  of  RC-8 
foam  coaxial  cable  to  carry 
the  power  from  the  tuning 
unit  to  the  feedpoint  Theo- 
re  tical  approximation 
showed  that,  at  the  worst 
an  swT  of  7:1  would  be  pres- 
ent The  additional  pov^er 
loss  for  a  12.5-foot  section 
of  RG-8  foam  cable  with  an 
swr  of  7:1  was  found  to  be 
0.25  dB.  I  preferred  this  to 
climbing  the  ladder. 


Power  limit  at  an  swr 
7:1  is  found  by  dividing  the 
power  rating  of  the  cable  at 
an  swr  of  1:1  by  the  swr  un- 
der operating  conditions/ 
For  this  application,  this  is 
2200/7  =  3143  Watts.  The 
output   from    a   kW   linear 
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Fig.  i.  Final  design  of  the  elevated-feed  vertical  antenna. 


should  be  approximately 
500-600  Watts  For  intermit- 
tent duty,  the  average  pow- 
er would  be  half  of  this  fig- 
ure, or  some  300  Watts,  This 
does  not  give  much  of  a 
safety  factor,  but  I  decided 
to  go  ahead  and  worry 
about  it  when  and  if  I  ac- 
quired  a  linear. 

To  make  the  antenna  as 
attractive  as  possible,  I  de- 
signed it  strong  enough  to 
be  self-supporting.  This  pre- 
sented no  great  problem  ex- 
cept for  the  center  insula- 
tor, which  proved  to  be  the 
greatest  challenge  of  the 
whole  project.  It  must  be 
strong  enough  to  support 
the  upper  2/3  of  the  anten- 
na without  guying.  I  finally 
settled  on  building  the  insu- 


lator from  PVC  pipe  rein- 
forced with  plexiglasT'^ 
panels  and  nylon  cord,  the 
whole  thing  held  together 
with  silicone  rubber  bath- 
room caulk  and  epoxy,  I 
calculated  the  insulator's 
strength  to  be  much  greater 
than  that  of  the  aluminum 
tubing  right  above  it.  So, 
theoretically  at  least  the 
antenna  should  break  at  the 
tubing  and  not  at  the  insula- 
tor. 

By  calculating  stress  val- 
ues for  the  whole  antenna,  I 
found  that  if  I  used  1"  steel 
pipe  for  the  bottom  1/3  sec- 
tion and  1-1/4  M  ",  and  3/4" 
aluminum  tubing  for  the 
3-piece  upper  2/3  section, 
the  antenna  would  be 
strong  enough  to  be  seif- 
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Fig.  4,  Antenna  tuning  unit  set  for  20  meters.  All  air  variables  not  in  use  are  shorted  and 
grounded. 
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Fig,  5,  foining  the  two  1-1/4"  PVC  sections. 
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fig.  6.  lig  for  the  construction  of  the  center  insulator. 


supporting.  The  weakest 
link  would  be  the  1-1/4"  alu- 
minum tubing  section.  Mor- 
al support  for  this  decision 
came  from  Capt.  P.  H.  Lee's 
excellent  book.  The  Ama- 
teur Radio  Vertical  Antenna 
Handbook,  where  he  used 
this  size  tubing  to  con- 
struct his  Mark  [l  antenna.' 
He  claimed  that  the  anten- 


na was  flexible;  it  bent  with 
a  high  wind  and  did  not 
break. 

The  final  design  of  this 
antenna  is  shown  in  Fig.  3, 
and  the  tuning  unit  is 
shown  in  Fig.  4. 

Construction  Procedure 

The  construction  is  start- 
ed by  the  assembly  of  the 


ir 


9TH    BAND 


1ST  BAND 


center  insulator.  Fig,  5 
shows  how  one  piece  is  cut 
and  inserted  into  the  other 
piece  Use  PVC  pipe  ce- 
ment to  bond  the  two 
pieces  together. 

Fig,  6  shows  how  an  inex- 
pensive jig  can  be  con- 
structed from  a  screwdriver 
and  a  piece  of  soft  wood. 
This  jig  will  hold  the  ce- 
mented PVC  pipe  in  a  verti- 
cal position  to  ease  the  task 
of  cementing  the  plexiglas 
panels.  The  panels  can  be 
e  pox  ted  to  the  pipe  first  so 
that  they  will  stay  in  place 
when  applying  the  silicone 
rubber  bathroom  caulk. 

Before  cementing  the 
pfexiglas  panels,  insert  the 
steel  pipe  and  aluminum 
tubing  into  the  PVC  pipe  to 
the  dimensions  shown  in 
Fig.  8,  i.e.,  to  within  1/2" 
from  each  other,  centered 
at  the  center  of  the  insula- 
tor. Mark  the  radiat  direc- 
tion on  the  pipe,  aluminum 
tubing,  and  insulator.  Drill 
holes  90*^  apart  in  the  pipe 
and  tubing  for  the  mount- 
ing bolts,  drilling  through 
the  PVC  pipe.  When  drilling 
in  pipe,  use  a  1/4-20  tap  drill 
and  enlarge  the  hole  to  1/4" 
when  the  pipe  is  removed. 
The  position  of  all  holes  is 
shown  in  Fig,  7.  To  avoid 
weakening  the  pipe,  stagger 
the  tap  holes.  This  proce- 
dure will  align  all  the  holes 
and  assist  in  the  final  as- 
sembly. 
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Fig.  7.  Construction  of  the  center  insulator. 


When  the  bathroom 
caulk  has  cured,  wind  five 
bands  around  the  panels  as 
shown  in  Fig.  7.  Use  nylon 
or  dacron  line  approximate- 
ly 1/B"  in  diameter  and 
space  the  bands  evenly, 
Epoxy  the  line  for  extra 
strength  and  to  prevent  it 
from  unwinding.  Drill  the 
two  vent  holes  between  the 
panels  in  the  center  of  the 
insulator.  Build  a  little  roof 
over  the  vent  by  using 
caulk.  This  will  prevent 
moisture  from  seeping  into 
the  insulator. 

The  three  sections  of  the 
aluminum  tubing  are  as- 
sembled as  shown  in  Fig  9. 
The  bushing  is  made  by  cut- 
ting 6"  from  the  smaller  of 
the  two  pieces  at  the  junc- 
tion, splitting  it  and  forcing 
it  over  the  shortened  piece. 

The  top  hat  is  made  by 
cutting  a  3  foot  length 
from  aluminum  clothesline, 
bending  it  in  the  center,  and 
bolting  it  in  place  as  shown 
in  Fig,  10.  After  it  is  bolted 
in  place,  bend  it  until  it  is 
perpendicular  to  the  tub- 
ing. After  bending,  cut  it  to 
the  dimension  shown  {1'4''] 
and  spread  the  two  wires 
until  they  are  90°  apart.  In- 
stall the  top  button  and  seal 
the  whole  area  with  bath- 
room caulk. 

If  possible,  obtain  a 
piece  of  ^"  Schedule  40 
pipe  which  is  15  feet  long.  If 
this  cannot  be  obtained, 
use  one  10-foot  and  one 
5-foot  section.  Position  the 
5-foot  section  next  to  the  in- 
sulator  and  join  the  two 
pieces  together  by  using  a 
12-inch  piece  of  1-1/4" 
Schedule  40  pipe  and  1/4-20 
bolts.  Use  aluminum  sheet 
between  the  pipes  for  a 
tight  fit.  Drill  and  tap  the 
holes  at  this  junction  by  fol- 
lowing the  same  procedure 
as  outlined  previously 
when  drilling  holes  in  the 
center  insulator  Drill  one 
7/16"  hole  approximately 
4-5  feet  from  the  bottom 
end  of  the  pipe.  This  is  the 
exit  hole  for  the  coaxial  ca- 
ble. 

Cut  a  piece  of  RC-8  foam 
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coaxial  cable  15  feet  long. 
Strip  one  end  as  shown  in 
Fig.  8.  Allow  sufficient 
length  of  shield  to  produce 
the  slack,  During  assembly, 
the  pipe  and  aluminum  tub- 
ing  will  come  together 
across  the  1/2"  gap  forcing 
the  coax  down.  The  slack  is 
needed  to  prevent  bending 
or  damaging  the  center  con- 
ductor Impregnate  the  cen- 
ter conductor  and  the 
shield  with  solder  so  that 
about  1/4"  of  soldered 
length  will  protrude  from 
the  silicone  rubber  caulk 
when  applied.  Apply  sili- 
cone rubber  caulk  as  shown 
in  Fig.  8  to  seal  the  cable 
from  moisture. 

Thread  the  cable  from 
the  insulator  end  to  the 
7/16"  exit  hole  by  using  a 
length  of  wire  taped  to  the 
cable.  Exercise  caution  in 
taping  the  cable  since  the 
hole  does  not  allow  too 
much  clearance  for  the 
RC-8  cable. 

Fig,  11  shows  the  position 
of  the  three  components 
prior  to  assembly.  Use  elec- 
trical tape  and  aluminum 
sheet  wrapped  around  the 
tubing  and  the  pipe  as  nec- 
essary to  ensure  a  tight  fit 
for  the  center  insulator.  Cut 
holes  in  them  for  the  bolts 
to  pass  through  and  smooth 
all  edges  so  that  the  center 
insulator  slides  smoothly 
over  the  aluminum  tubing 
and  the  steel  pipe. 

Slide  the  center  insulator 
over  the  aluminum  tubing. 
Verify  the  markings  which 
were  made  during  the  drill- 
ing to  avoid  hole  alignment 
problems* 

Attach  the  shield  of  the 
coaxial  cable  to  the  pipe 
first  To  do  it  drill  and  tap  a 
1/4-20  hole  in  the  pipe 
about  1/2"  from  the  end,  as 
shown  in  Fig.  8.  Screw  a 
1/4-20  bolt  from  the  outside 
of  the  pipe.  Secure  the 
shield  to  the  bolt  inside  the 
pipe  with  a  nut.  Tighten  the 
nut.  Cut  the  bolt  flush  with 
the  outside  of  the  pipe  wall. 

Bend  one  edge  of  alumi- 
num tubing  and  drill  a  10-32 
clearance  hole  in  the  bent 
section,  as  shown  in  Fig.  8. 


Attach  the  center  conduc- 
tor to  the  tubing  by  using 
10-32  hardware. 

Slide  the  aluminum  tub* 
ing  until  it  butts  against  the 
pipe.  If  the  slack  in  the 
shield  is  of  correct  length, 
the  two  pieces  should  butt 
without  any  problem.  If 
they  do  not  butt  property, 
more  slack  in  the  shield  will 
be  required. 

With  the  two  sections 
butted,  slide  the  whole  an- 
tenna until  it  rests  against  a 
wall  or  other  stationary  otn 
ject.  Slide  the  center  insula- 
tor over  the  pipe  until  the 
mounting  holes  are  in  align- 
ment. Secure  the  insulator 
to  the  pipe  by  using  1/4-20 
X 1/2  bolts.  Gently  si  ide  the 
aluminum  tubing  out  of  the 
insulator  until  the  mount- 
ing holes  are  in  alignment. 
Secure  the  insulator  to  the 
tu  bing  using  1  /4-20  X  2 
bolts  and  nuts. 

Install  the  antenna  in  a 
1-1/2"  pipe,  5  feet  long, 
which  is  driven  into  the 
ground  to  a  depth  of  4-1/2 
feet.  Small  stones  are 
dropped  into  the  pipe  to 
limit  the  depth  of  insertion. 
Aluminum  or  hardware 
shims  are  used  to  hold  the 
antenna  in  place. 

A  ground  radial  system  is 
needed  for  optimum  perfor- 
mance, especially  on  the 
80-  and  40-meter  bands.  I 
have  five  radials,  each  33 
feet  long,  and  I  plan  to  in- 
stall eight  more.  As  with 
every  vertical  antenna  in- 
stallation, a  low  ground  re* 
sjstance  is  necessary  for 
good  performance,  A  high 
ground  resistance  (few  or 
no  radials)  results  in  high 
power  losses  because  the 
ground  resistance  is  in  se- 
ries with  the  radiation  resis- 
tance of  the  antenna 

For  this  installation,  I  at- 
tached  the  ground  radials 
to  the  1-1/2"  buried  pipe,  I 
grounded  the  antenna  to 
the  pipe  by  using  a  1/2"  X 
1/8"    aluminum    grounding 


Tuning  Unit  Construction 

The  schematic  of  the  tun- 
ing unit  is  shown  in  Fig.  4. 
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The  unit  is  installed  next  to 
the  antenna,  but  not 
grounded  to  it.  It  is  ground- 
ed only  to  the  shield  of  the 
coaxial  cable. 

I  constructed  my  tuning 
unit  on  a  piece  of  plexiglas 
7-1/2"  X 16-1/2"  and  mount- 
ed it  inside  a  watertight 
cabinet.  Since  I  had  enough 
air-variable  capacitors  in 
my  junk  box,  I  decided  to 
be  extravagant  and  use  sep- 
arate C2  and  C3  air  vari- 
ables for  the  15-meter  and 
20-meter  bands. 

One  word  of  encourage- 
ment: The  construction  of 
this  unit  is  not  complicated. 
The  cost  to  build  it  need  not 
be  high.  I  obtained  all  the 
parts  and  the  cabinet  for 
about  six  to  seven  dollars  at 
two  hamfests  held  in  my  lo- 
cal area.  The  real  bargain 
find  was  an  old  Army  sur- 
plus  tuning  unit  which  was 
priced  at  $5.00.  This  unit 
yielded  two  air  variables, 
the  coil,  and  the  enclosure. 
To  those  of  you  reading  this 
article  who  have  not  been 


to  a  hamfest,  my  advice  is 
to  go  to  one!  it  is  lots  of  fun 
plus  being  a  place  for  some 
real  bargains. 

Once  the  tuning  unit  is 
built,  connect  it  to  the  coax 
feeding  the  antenna  and  to 
the  transceiver  placed  next 
to  the  unit  Follow  the  pro- 
cedure beiow  to  obtain  tap 
points  for  your  coil. 

Tuning  Procedure  Using 
Swr  Meter 

(1)  Connect  the  swr  meter 
in  the  line  between  the 
transceiver  and  a  dummy 
load, 

(2)  Tune  the  transceiver 
as  usual  for  maximum  out- 
put on  the  80-meter  band. 
Adjust  the  swr  meter  sensi- 
tivity for  a  full-scale  for- 
ward power  indication. 

(3)  Do  not  change  any  of 
the  transceiver  or  swr  meter 
settings  Switch  the  swr 
meter  to  read  reflected 
power, 

(4)  Disconnect  the  dum- 
my load  and  connect  the 
tuning  unit  in  its  place. 

(5)  Using  the  turns  ratio  in 


BUSHING  MADE  FROM  THE  SMALLER  OF  T«E 
TWO  SECrtONS 


.055    APPROX    WALL 
THICKNESS 


■1/4-20  BOLTS   HOLOING 
THE    ASSEMBLY   TOGETHER 


Fig.  9.  Assembly  of  the  aluminum  tubing  sections. 
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Fig,  10,    Top-hat  assembly. 


Fig.  4  as  a  guide,  connect 
the  appropriate  wires  to  the 
coil  using  alligator  clips  or 
equivalent. 

(6)  Position  all  tuning  unit 
switches  to  80  meters  and 
adjust  all  air  variables  to 
minimum  capacitance. 

(7)  Watching  the  swr  me- 
ter, place  the  transceiver  in 
the  transmit  mode.  The  swr 
meter  may  show  anything 
from  an  off -scale  reading  to 
an  swr  of  1:1. 

(8)  Not  changing  any  of 
the  settings  on  the  trans- 
ceiver or  the  swr  meter, 
note  the  swr  reading.  Place 
the  transceiver  in  the  stand- 
by mode. 

(9)  If  the  swr  was  high,  ad- 
just  the  taps  on  the  coil  and 
repeat  steps  7  and  8.  If  the 
swr  was  low  (swr  meter  de- 
flection is  1/2-2/3  scale, 
equivalent  to  an  swr  of 
about  3:1  to  5:1),  leave  the 
taps  atone  and  adjust  the 
air  variable  for  an  swr  of 
1.3:1  or  lower. 

(10)  Repeat  steps  7  to  9 
until  an  swr  of  1  3:1  or  tower 
is  obtained.  Record  all  set- 
tings for  future  reference. 


(11)  Repeat  this  proce- 
dure for  the  other  bands* 

The  procedure  is  de- 
signed  to  obtain  the  best 
possible  match  by  adjusting 
the  turns  on  the  coil  first 
Once  this  is  accomplished, 
air  variables  are  used  to  re- 
duce the  swr  still  further. 
Always  adjust  one  compo- 
nent at  a  time  and  fight  the 
temptation  to  tinker  with 
knobs.  It  took  me  two  days 
to  learn  this  lesson. 

Connecting  the  Antenna 
To  the  Shack 

After  installation  and 
tuning,  connect  the  anten- 
na to  the  shack  by  using 
buried  RC-8  coaxial  cable. 
Install  the  lightning  protec- 
tion system  as  shown  in  Frg. 
3.  It  consists  of  a  coaxial 
lightning  arrestor  grounded 
to  a  5'-6'  ground  rod,  fol- 
lowed by  the  turns  in  the 
coax.  Tape  the  arrestor  well 
with  electrical  tape  to  pre- 
vent moisture  damage. 

Performance 

The  theoretical  perfor- 
mance   calculations   were 
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fig.  Th  Assembty  of  the  elevated-feed  antenna. 


hammered  out  with  N9CR 
during  various  coffee 
breaks.  He  has  a  newly  in- 
stalled three-element  tri- 
bander  atop  a  60'  tower. 
We  chose  to  compare  the 
relative  merits  of  the  ele- 
vated'feed  vertical  antenna 
to  those  of  the  beam  60  feet 
in  the  air. 

Theoretical  data  for  this 
comparison  came  from  The 
ARRL  Antenna  Book  and 
and  P.  H,  Lee's  book.  The 
Amateur  Radio  Vertical  An- 
tenna Handbook. ^*^  The 
summary  is  presented  be- 
low.  We  chose  the  20-meter 
band  for  this  comparison. 

A  three-element  beam  1A 
above  ground  has  a  vertical 
pattern  consisting  of  two 
lobes.  Only  the  lower  lobe 
is  good  for  DX  It  has  a  hori- 
zontal beamwidth  of  about 
60°  (-3-dB  points)  and  a 
vertical  beam  width  of 
about  15®  in  the  lower  of 
the  two  lobes,  judging  by 
the  published  patterns,  we 
assumed  that  the  power  go- 
ing into  the  antenna  is  di- 
vided equally  between  the 
two  vertical  lobes. 

The  beamwidth  of  the 
elevated-feed  vertical  an- 
tenna on  20  meters  is  ap- 
proximately 20°  in  the  verti- 
cal  plane.  Since  it  is  non-di- 
rectional, the  horizontal 
beamwidth  is  360*^. 

For  DX  operation,  the 
spherical  area  illuminated 
by  the  beam  is  60*^X15°  = 
900  "square  degrees;"  The 
spherical  area  illuminated 
by  the  elevated-feed  anten- 
na is  20'*X  360*^  =  7200 
"square  degrees/'  The  pow- 
er gain  of  the  beam  relative 
to  that  of  the  elevated-feed 
antenna  can  be  calculated 
theoretically  as 
Cain(dB)  =  10IogP,/P, 

10  log  7200/900 
9  03  dB  over 
elevated  feed 
Because  only  half  of  the 
power{3dB  down)  goes  into 
the  "useful  lobe/'  the  actu- 
al gain  that  the  beam  real- 
izes over  the  elevated-feed 
vertical  antenna  is  9.03  dB 
-3.0    dB=6  03    dB,    or   1 
S-unit 


Jokingly,  we  both  agreed 
that  although  N9CR's  tri- 
bander  at  60  feet  had  a  gain 
of  6  dB  over  my  elevated- 
feed  vertical,  I  held  a  133 
dB  "gain  advantage"  in 
cost. 

On  the  air,  the  antenna 
performed  beautifully  for 
DX  on  28  MHz  and  21  MHz 
where  the  radiation  is  at 
low  vertical  angles.  On  14 
MHz,  the  antenna  per- 
formed very  well  over  the 
United  States  and  Canada, 
and  fairly  well  for  DX  On  7 
MHz  and  3.5  MHz,  the  art- 
ten  na  lays  down  a  strong 
ground  wave;  I  had  very 
good  signal  reports  from 
stations  30  to  40  miles 
away.  Many  fine  80-  and 
40-meter  QSOs  were  also 
had  with  stations  as  far  as 
800  miles  away. 

Conclusion 

I  wish  to  express  my 
thanks  to  K9CCD  to  whom 
this  project  was  first  pre^ 

sented  and  who  encour- 
aged me  to  proceed  with  it 
Thanks  are  also  due  N9CR 
who  nursed  the  project 
from  the  beginning  to  the 
end  and  who,  having  tried 
the  antenna  on  the  air,  pro- 
nounced  that  '* .  it 
worked  as  expected."  I  feel 
that  the  elevated-feed  prin- 
ciple has  much  to  offer  to 
the  amateur  radio  operator. 
In  fact,  I  Irkethis  antenna  so 
much  that  I  am  planning  to 
optimize  performance  on 
20  and  40  meters  by  design- 
ing and  building  one  which 
will  be  66  feet  tall.  But 
that's  another  project.  ■ 
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The  TET  SQ-22  Antenna 

walking  the  dog  with  a  two-meter  quad 


The  HB9CV  Swiss  quad 
designs  have  been 
around  for  quite  a  while, 
but  they  have  seen  relative- 
ly little  commercial  ex- 
ploitation in  the  USA.  Avail- 
able  and  quite  popular  in 
Japan  for  several  years, 
they  are  now  offered  here 
by  TET  USA  of  Norman, 
Oklahoma. 

The  TET  SQ-22  two-me- 


ter antenna  is  a  vertically- 
polarized  Swiss  quad  anten- 
na that  follows  the  HB9CV 
design.  It  consists  of  two 
two-element  assemblies  in 
a  phased  configuration, 
with  all  four  elements  driv- 
en.  The  antenna  is  very 
compact,  yet  the  gain  and 
front-to-back  ratio  figures 
claimed  are  impressive  — 16 
dB  forward  gain  and  20  dB 


front'to-back  ratio.  Without 
a  test  range,  these  figures 
are  impossible  to  either 
confirm  or  deny,  afthough 
they  do  seem  slightly  opti- 
mistic. Nevertheless,  with 
the  antenna  mounted  six 
feet  atop  a  house  and 
turned  with  a  small  TV-type 
rotator,  gain  and  F/B  ratio 
appear  to  be  excellent 
Assembly   presented    no 


NIBEf  with  the  TET  SQ-22  two-meter  antenna. 


problems.  The  parts  were 
carefully  marked  and 
packed,  and  the  quality  of 
materials  used  is  higher 
than  average.  Assembled 
exactly  according  to  in- 
structions, the  center  fre- 
quency of  resonance  was 
about  146  MHz,  a  reason- 
able compromise.  Since  I 
rarely  operate  FM  below 
146  MHz,  I  retuned  the  an- 
tenna for  a  slightly  higher 
center  frequency. 

After  several  months  of 
operation,  the  SQ-22  has 
given  no  cause  for  com- 
plaint. I  use  ft  constantly  for 
accessing  repeaters  and 
simplex  operation  and  have 
never  wished  for  more  gain. 
If  you're  in  the  market  for 
an  antenna  for  two-meter 
FM  and  want  something  a 
little  beyond  the  ordinary, 
you  might  want  to  look  into 
the  SQ-22.  For  the  truly  ad- 
venturous, an  eight-ele- 
ment Swiss  quad  for  two 
meters  is  available  from 
TET,  as  well  as  Swiss  quads 
for  several  other  bands 
from  20  meters  to  432  MHz. 

For  more  information, 
contact  7f  T  USA,  425  High- 
land Parkway,  Norman  OK 
73069.  Reader  Service  num- 
ber 476  ■ 
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Ciena  Matrm  W60/f 
91 J7  Gotham  Street 
Downey  CA  90241 


Newcomer  to  Nicads? 

youil  get  a  charge 
out  of  this  informative  overview 


The  following  covers 
some  of  the  more  com- 
mon problems  encountered 
by  users  of  nicad  batterles^ 
The  last  section  of  this  arti- 
cle explains  some  of  the 
technical  aspects  of  the  rri- 
cad  cell. 

Virtually  all  problems  i^^ 
volving  batteries  come  with 
complaints  like:  "Battery 
life  too  short';  ''Won't  hold 
a  charge";  or  perhaps,  "Bat- 
tery too  weak/'  Sometimes 
there  is  a  real  problem  — 
and  sometimes  the  battery 
is  not  getting  what  it  must 
to  do  a  good  job. 

Here  are  some  practical 
tips: 

1.  Fully  charge  the  bat- 
tery Some  chargers  have  a 
NORMAL-TRICKLE  switch. 
In  the  TRICKLE  position,  it 
would  take  24  to  60  hours 
to  fully  charge  a  dead  bat* 
tery.  On  NORMAL,  it  would 
take  12  to  14  hours,  Nicad 
batteries  can  be  charged 
continuously  at  the  NOR- 
MAL rate  with  absolutely 
no  damage  to  the  batteries 


whatsoever.  Leaving  the  ra- 
dio on  while  charging  will 
cause  the  charging  rate  to 

be  longer 

2.  Don't  over-discharge 
the  batteries.  Turn  OFF  the 
radio  when  the  batteries  be- 
come low  [the  SQUELCH 
control  usually  won't  si* 
lence  the  radio). 

3.  Never  insert  batteries 
backwards.  This  will  almost 
certainly  ruin  something. 

4.  Inspect  your  batteries 
occasionally  for  any  indica- 
tion of  rust  or  corrosion.  A 
white,  powdery  deposit 
around  the  rubber  seal  at 
the  positve  end  of  the  cell 
or  an  oily  discoloration  on 
the  label  may  be  the  first 
sign  of  an  upcoming  failure. 

5.  If  your  batteries  have  a 
short  life,  check  the  bat- 
tery-charging system.  Two 
simple  checks  will  be 
enough  to  find  the  problem. 
First  check  to  see  if  the 
charger  is  putting  out 
enough  current.  Second, 
check  to  see  if  the  radio 
draws  too  much  current.  If 


Furty  discharged,  open-circuit 
Fully  charged,  open^ckcuit 
Fully  charged,  charging  at  0.1  C 
Freshly  charged,  begin  discharging  at  C 
Fully  discharged,  discharging  at  C 


•1^    V 

'1,27  V 

1.45  V 

1.4    V 
1,0    V 


'These  voltages  are  reached  slowly  as  the  cell  is  allowed 
to  stand  for  a  time. 

Table  7,  Ceil  Voltages  at  20*>C 


the  charger  and  radio  are 
OK  and  you  are  allowing 
enough  time  on  charge, 
then  the  battery  is  probably 
at  fault. 

What  is  a  Nicad  Battery! 

The  nicad  battery  is  two 
or  more  nicad  cells  con- 
nected together.  The  nicad 
cell  is  called  a  secondary 
(storage)  cell  and  is  used  to 
store  electrical  energy  until 
needed,  !t  may  be  re- 
charged many  times  during 
its  life.  The  cell  may  be  de- 
scribed electrically  by  its 
voltage  and  capacity. 

Cell  voltage  is  deter- 
mined solely  by  the  materi- 
als from  which  the  cell  is 
made.  Nickel  and  cadmium 
in  a  potassium-hydroxide 
electrolyte  produce  a  cell 
with  a  nominal  voltage  of 
1 2  volts.  There  is  only  a  rel- 
atively small  change  in  cell 
voltage  from  fully-charged 
to  discharged  conditions. 
Refer  to  the  section  on  bat- 
tery-testing (following)  for 
cell  voltage-measuring 
techniques.  Cell  voltage 
varies  from  1.4  volts  when 
just  charged  to  1.0  volts,  at 
which  point  it  is  considered 
discharged.  Nominal  cell 
voltage  is  1 2  volts  since  the 
eel  I  is  very  near  1 .2  volts  for 
most  of  the  time  it  is  in  use. 
(Of  course,  if  you  have  a 
10-cell  battery,  the  battery 
voltage    is    nominally    12 


volts.) 

Cell  capacity  is  defined 
as  the  maximum  current  the 
cell  will  deliver  continuous- 
ly for  one  hour.  This  capaci* 
ty  is  given  by  the  battery 
manufacturer  in  mitliam- 
pere-hours  (mAh)  for  small 
cells,  and  Ampere-hours 
(Ah)  for  large  cells.  Capaci- 
ty is  determined  by  the  size 
of  the  cell  For  example,  an 
AA-size  cell  is  rated  around 
350  to  500  mAh  and  a  D-size 
cell  is  rated  at  2  0  to  409 
Ah.  A  very  important  figure 
associated  with  cell  capac- 
ity is  the  one-hour  dis- 
charge rate  (C]  which  is  nu- 
merically  equal  to  the 
capacity.  For  example,  for  a 
quantity,  C,  we  can  discuss 
the  charge  and  discharge  of 
nicad  cells  conveniently 
without  concern  for  actual 
cell  capacity. 


Temperature 

Battery  operation  should 
be  at  temperatures  between 
minus  20  and  plus  40  de- 
grees C.  They  may,  how- 
ever, be  stored  indefinitely 
at  temperatures  between 
minus  60  and  plus  60  de- 
grees C.  Most  batteries  will 
self-discharge  at  rates  de- 
pendent upon  the  storage 
temperature  involved,  At 
0°  C,  discharge  amounts  to 
90%  in  60  days  At  20*=^  C.  it 
is  50%  in  about  55  days, 
and  at  50*^  C,  it  is  50%  in 
about  20  days. 
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General iy,  batteries  may 
be  expected  to  last  several 

years  under  normal  use,  A 
minimum  of  300  cycles  of 
complete  charge  and  dis- 
charge is  to  be  expected.  If 
only  a  partial  (say,  20%) dis- 
charge is  used,  the  life  may 
extend  to  5000  cycles.  How- 
ever, if  the  battery  is  par- 
tially discharged  continu- 
ously, it  should  be  periodi- 
cally deep  discharged  to  re- 
alize its  full  capacity. 

Charge  and  Discharge 

Most  batteries  are  nor* 
mally  discharged  (in-circuit) 
at  rates  less  than  C  and 
charged  at  a  rate  of  0.1  C.  If 
a  trickle  charge  option  is 
available,  the  charge  rate  is 
0,01  to  0.05  C.  Most  bat- 
teries may  be  left  on  NOR- 
MAL [0.1  C]  charge  for  in- 
definite periods  without 
damage.  At  the  normal  rate, 
a  completely  discharged 
battery    will    recharge    in 


12-14  hours.  Less  time  is  re- 
quired for  partiafly  dis- 
charged batteries.  Charge 
rates  above  0,1  tend  to 
overheat  the  cell  and  cause 
damage.  Special  ''Rapid* 
Charge"  cells  are  required 
for  fast-charging  applica- 
tions. 

Table  1  (showing  cell 
voltages)  may  be  of  help  in 
understanding  battery  func- 
tion during  charge  and  dis- 
charge. 

Testing 

The  battery,  charger,  and 
radio  constitute  a  small  sys- 
tem which  is  one  end  of  a 
commtinication  link.  When 
this  system  fails,  testing 
each  element  is  necessary 
to  determine  the  proper 
correction.  Based  on  experi- 
ence, the  charger  is  the 
most  likely  to  fail  followed 
by  the  battery  and  then  the 
radio.  However,  due  to  ease 
of  testing,  test  the  charger 
and  radio  first. 


For  the  12-volt,  hand-held 
radio  chargers,  connect  a 
milliammeter  using  a  D'Ar- 
sonval  movement  (such  as: 
Simpson  260  or  Trjplett 
630),  capable  of  measuring 
55  mA,  in  series  with  a 
240-Ohm,  1-Watt  resistor. 
Connect  the  meter-resistor 
combination  across  each 
and  every  set  of  charging 
contacts  for  a  12-volt  bat- 
tery. Observe  correct  polar- 
ity. The  charger  current 
should  be  45-55  milfiam- 
peres. 

Consult  the  appropriate 
data  sheet  for  the  radio  un- 
der test  Measure  all  appli- 
cable maximum  current 
drain  on:  full  squelch  re- 
ceive, full  volume  receive, 
and  transmit.  Readings 
should  not  exceed  spec 
maximums. 

A  quick  battery  check 
would  be:  Charge  at  normal 
[0.1  C)  rate  for  15-30  min- 
utes. Measure  battery  or 
cell  voltage.  Less  then  1-2 
volts  per  cell  (12.0  volts  for 


a  10-cell  battery)  indicates 

possible  defective  cells. 

For  a  more  complete  bat- 
tery test  for  a  hand-held  ra- 
dio battery  with  10  AA  cells, 
fully  charge  the  battery  for 
12-14  hours  at  the  normal 
(0.1  C)  rate.  Connect  a 
27-Ohm,  10-Watt  resistor 
across  the  battery  and  mon* 
itor  the  time  required  to  dis- 
charge the  battery  to  1.1 
volts  per  celL  The  time 
should  be  close  to  60  min* 
utes. 

This  test  will  vary  accord- 
ing to  ambient  tempera- 
tures. The  time  will  run 
short  if  the  ambient  temper- 
ature is  much  over  25  de- 
grees C,  or  if  started  with 
the  battery  more  than 
slightly  warm  to  the  touch. 

Conclusions 

The  nickel-cadmium  bat- 
teries will  perform  excel- 
lently if  used  within  their 
limitations.  Poor  perfor- 
mance usually  results  when 
the  limits  are  exceeded.! 


TR-9000  from  page  32 

supply  and  standby  and 
power  switches,  as  well  as 
provisions  for  using  exter- 
nal headphones.  Another 
source  of  memory  backup 
power  is  the  BC-1  power 
adapter.  We  suspect  that  a 
functional  equivalent  of 
the  BC-1  could  be  home- 
brewed for  much  less  than 
the  $20  list  price  One  ac- 
cessory that  Kenwood  does 


not  offer  but  in  our  experi- 
ence is  helpful  for  weak  sig- 
nal work  is  a  receiver  pre- 
amplifier. A  quality  unit 
can  really  enhance  SSB  op- 
eration without  adding  to 
the  noise  figure* 

We  liked  the  compatibil- 
ity that  Kenwood  built  into 
the  TR-9000.  The  power 
cord  and  touchtone  con* 
nector  are  the  same  as 
those  used  with  theTR-7600 


and  the  7625.  The  micro- 
phone is  identical  to  that 
used  with  the  TR-7800  and 
can  be  pressed  into  service 

with  Kenwood's  VS-230  re- 
mote digital  vfo  One  ex- 
ception to  this  area  is  the 
rather  unusual  connector 
used  for  the  backup  power 
supply. 

The  TR-9000  offers  a  tre 
mendous  number  of  fea- 
tures for  a  reasonable  if  not 


downright  inexpensive 
price  If  you  want  to  take  a 
crack  at  two-meter  SSB  and 
CW  operation  and  still  have 
a  radio  that  allows  you  to 
chew  the  rag  with  the  gang 
on  the  local  repeater,  you'll 
find  a  flexible  answer  in  the 
TR-9000. 

For  further  information, 
contact  Trio-Kenwood 
Communications,  Inc.,  1111 
West  Walnut  Street  Comp- 
ton  CA  90220.  ■ 


BC-350  from  page  78 

outs  to  signal  pri 
lockout,  delay,  auxiliary, 
and  channel  number  The 
right*hand  display  may  be 
manually  toggled  between 
digital  frequency  display 
and  alpha  readout 

A  Closer  Look 

A  glance  inside  the 
custom  diecast  metal  cabi- 
net reveals  the  complexity 
of  the  circuit,  but  shows  the 


precision  of  professional 
design. 

Frequency  increments 
searched  and  programma- 
ble vary  with  the  band  plan 
procedure  On  low  and  high 
band  FM,  channel  spacing 
is  5  kHz,  on  aircraft  band  25 
kHz,  and  on  UHF  12.5  kHz. 

An  automatic  squelch 
circuit  may  be  called  up  to 
respond  to  any  signal  level 
which  produces  20  dB 
SINAD  (S  +  N/N)  This  is 
handy  for  most  listening  re- 


quirements which  do  not  re- 
quire constant  juggling  of 
the  squelch  sensitivity  right 
at  threshold* 

Frequency  coverage  was 
actually  somewhat  greater 
in  our  evaluation  unit 
than  advertised.  We  pro- 
grammed 30.0-50.995, 118.0- 
136.995,  144.0-174.005,  and 
420.45-512.9875  MHz.  This 
allowed  reception  of  the 
first  megahertz  of  the  six- 
meter  band  (FM  demodula- 
tion only)  and  a  few  beeps 


and  whistles  from  NASA's 
weather  satellites! 

As  with  its  predecessor, 
the  advanced  BC'300,  the 
BC-350  has  a  non-volatile 
memory— no  batteries  to 
change. 

The  BC-350  is  advertised 
for  $599.95.  For  more  infor- 
mation, contact  Etectra 
Company,  PO  Box  29243, 
Cumberland  IN  46229. 
Reader  Service  number 
480,  ■ 
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FUN! 


John  Edwafds  K12U 
78-56  86th  Street 
Glendale  NY  11385 


"Don't  you  ever  ru n  out  of  materi al  for  your  columnT*  is  a  question 
Ihat  often  crosses  your  FUN  I  editors  desk.  The  answer,  quite  hon- 
est(y,  rs  "no."  Amateur  radio  is  a  subject  so  full  of  history  and  mter- 
esting  bits  of  information  that,  quite  likely,  the  well  will  never  run  dry. 
After  aU,  new  ham  facts  are  being  created  every  day. 

Take  our  monthly  crossword  puzzle.  Each  month  a  new  topic; 
each  month  a  new  puzzle.  Oh,  occasionally  we  may  repeat  a  word  or 
clue  here  and  there,  but,  on  the  whole,  each  month's  puzzle  Is  entire- 
ly different.  And  we're  never  really  stuck  for  materlaL 

Do  you  know  where  the  world's  first  crossword  was  printed?  Why^ 
In  the  FUN!  column,  of  course!  No,  not  this  FiiN!,  but  one  carried  in 
the  December  21 ,  1913,  New  York  World.  It's  nice  to  be  carrying  on  a 
tradition. 

Mow,  what  has  all  this  to  do  with  this  month's  topic,  emergency 
communications?  Absolutely  nothing.  It's  just  that  we  occasionally 
like  to  digress. 

aEMENT  1— CROSSWORD  PUZZLE 
(Illustration  1) 


Across 

1)  Emergency  messages 

2)  Mobile  antenna 
7)  Box(abbr.) 

9)  Where  third-party  info  is  en- 
tered 


11)  Emergency's  cause 

14)  Distantly  activated  (abbr.) 

15)  ARRL  slate  (abbr.) 

16)  Over 

16)  Quas^-military  service 
(abbr.) 


1 

3 

3 

8 

4 

5 

8 

^H 

^^^^H7 

12 

« 

10 

11 

13 

I 

17 

1 

14 

20 

lis 

16 

ie 

It 

21 

1 

22 

24 

2  6 

23 

27 

a2 

30 

2e 

28 

29 

38 

31 

39 

41 

■ 

1 

33 

$4 

35 

3B 

37 

40 

42 

21)  Emergency  service  {abbr.} 

23)  Military  colors 

26)  Strong  signal  needle  action 

28)  Radiogram 

31 J  Ten  you  tater  (abbr.) 

33)  " the  traffic" 

36)  Brick 


38)  42  across  often  needs  this 

(abbr.) 
40)  Plate  voltage  (abbr) 
^)  Emergency  ringleader 

(2  words) 


Down 

1)  Dits  and  dahs 

2)  Erstwhile  training  contest 
(abbr.) 

3)  Old  style  Hertz  (abbrj 

5)  Active  circuit  condition 

6)  Desirable  emergency  gear 
is  this 

8)  Flood  boat's  meager  propul- 
sion 

10)  Emergency  workers  need 
this  (a&br.) 


11)  Light-bulb  action  in  many 

emergencies 
12}  4-l3nd  state  (abbr.) 
13)  ARRL  emergency  offlciat 

(abbr.) 
17)  Peruvian  prefix 
19)  League  post  (abbr.) 
20}  Here  (abbr.) 
22}  Big  emergency  ^'nuisance" 
24}  Mode:  most  2  meter  CD  nets 

(abbr.) 
25)  Baloney  (abbr.) 
27)  Popular  rig  prefix 
29)  Female  version:  frequency 

hog 
32)  End  of  message 
34)  Organized  roundtable 

(abbr.) 

36)  Automatic  noise  limiter 
(abbr.) 

37)  Jams  emergency  traffic 

38)  An  engineering  degree 
(abbr.) 

39)  Board  type  (abbr.) 

41}  Many  clubs  use  emerger^cy 
work  to  gain  this  (abbr.) 


ELEMENT  2— MULTIPLE  CHOICE 

1)We  all  know  that  SOS  ^s  the  distress  signal,  but  what  is  the 
urgency  signal,  signifying  a  message  concerning  the  safety  of  a 
ship  or  person? 

1)TTT 

4  There's  no  such  thing  as  an  "urgency" 
signal. 

3  White  tuning  across  the  band,  you  hear  someone  shouting,  "Pan, 

Pan,  Pan/"  What's  happening? 

1}  He's  sending  an  urgency  message 
3  He's  looking  for  a  kitchen  implement  to  fry 
his  eggs  in 

3)  He's  calling  for  an  open  frequency 

4)  He's  using  an  international  sign  that  means 
he^s  listening  10  kHz  up 


iifUBlratfon  t 


3)  What  does  SOS  stand  for? 

1)  Save  our  ship 

2}  Save  our  souls 

3}  Secure  our  safety 

4)  Ttie  individual  letters  mean  absolutely 

nothing,  chosen  only  for  their  distinctive 

sound 


4)  What  were  the  official  Conalrad  broadcast  frequencies? 

1)540  and  880  kHz 
2)  640  and  1240  kHz 
35  710  and  1600  kHz 
^21 .390  and  146.52  MHz 

^  How  did  the  word  "Conefrad"  originate? 

1)  It's  an  atsbreviation  of  control  of  electro- 
magnetic radiation 

2)  lt*s  an  abbreviation  of  consolidated  network 
for  limiting  radio 

3)  From  its  founder,  Joseph  Conelrad 

4}  From  the  Conelrad  video  display  located  at 
each  participating  radio  station 
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ELEMENT  3— TRUE-FALSE 


True 


Fatse 


1)    The  originai  official  ARRL  station, 
W1MK,  was  destroyed  by  a  flood. 

3    RACES  is  an  ARRL  organization. 

3}    If  caught  in  a  life  or  death  situatJon, 
you're  allowed  to  operate  in  any  ama- 
teur subband,  even  if  it's  outside  your 
license  privileges. 

4)    ORRR  was  the  original  amateur  distress 
calL 

51    Before  SOS.  the  rnternatronal  distress 
call  was  COO; 

^    "Mayday"  is  the  phone  distress  call  in 
honor  of  Marconi,  who  was  born  on 
May  1,  1870. 

7)  MARS  used  to  be  called  AARS. 

8)  Novices  may  not  pass  emergency  traf- 
fic. 

9)  In  an  emergency,  the  FCC  may  order  all 
U.S.  amateurs  off  an  entire  band. 

10)  The  Titanlc's  SOS  was  the  first  ever 
sent  by  a  ship  at  sea. 

11)  Alaskan  amateurs  may  use  4,383.8  kHz 
for  emergency  communications  at  any 
time. 

12)  In  RACES,  the  amateur  controlling  on< 
scene  emergency  communications  is 
called  the  "Master  of  Ceremonies/' 

13)  The  "Transcontinental  Corps"  is  a  radio 
clyb  dedicated  to  helping  hams  In  need. 

14)  ARRL  numbered  radiograms  violate  the 
FCC's  rules  prohibiting  secret  codes 
and  ciphers. 

15)  If  a  natural  disaster  strikes  a  foreign 
country,  third-party  emergency  traffic 
can  be  passed— even  without  a  formal 
agreement. 


ELEMENT  4— SCRAMBLED  WORDS 

Unscramble  these  words  dealing  with  things  hams  might  bring  to 
an  emergency  site. 

rotnegera  toobs  dofo 

siranvercei  wobtoar  shalltifgh 

nelt  loots  hotnicgl 

dicnemie 


ELEMENT  5— HIDDEN  WORDS 
(inustratlon  2) 

Hidden  in  thts  puzzle  are  the  names  of  10  different  types  of  emer- 
gencies. The  words  are  formed  in  any  direction— horizontally,  vertU 
cally,  or  diagonally,  forwards  or  backwards.  As  you  find  each  word^ 
circle  it. 


RACADRA2Z  \      LBEFN 

PZAPFMFUALHEALD 

SMLROVFERERSPMJ 

ACEUCBHIERRIAYM 

UPDREYA0RUGH8R0 

EARTHQUAKEQTA   I   C 

HDYSUEJUCHEUCSI 

UT   I   CRCNDKDLOHET 

YYFERRILOICKENO 

DPGHISIOYEKCSDD 

AHWHCHLCYMLAYQA 

YOELAFCIERULMTN 

FOAONSSHRONBTOR 

MNOFEXPLOSIONUO 

HNG   I   BESALLKJOHT 


ff lustration  Z 


FUNl  MAILBOX 

Just  a  note  letting  you  know  your  work  is  greatfy  appreciated  In  73 
Magazine.  I  enjoy  your  writing.  I  am  studying  for  my  General  and 
would  like  to  have  an  Advanced  someday.  There  Is  a  lot  to  learn  and  I 
am  trying  to  crawl! 

Keep  up  the  good  work.  Thank  you  very  much. 

James  Ross 
Long  Beach  CA 

Thanks  a  ht  Mm. — J.£ 


THE  ANSWERS 


Element  7: 

See  illustration  1A. 

Element  2: 

1-2  Many  hams  might  send  XXX  after  sitting  at  their  key  for  more 

than  a  few  hours.  Others  just  have  It  written  on  that  jug  near 

their  operating  station, 
2-1  Did  we  get  you  again?  Of  course,  he  may  just  be  looking  for  his 

peanut  butter, 
3-4  And  QSB  must  mean:  ''Quickly  Sinking  Band/' 
Ar2  There  you  would  listen  to  the  president's  message— if  your 

receiver  wasn't  melted  by  the  blast, 
5-1  So  enemy  planes  couldn't  find  our  cities  via  radio.  But  how 

would  you  have  shut  down  the  CBers? 

Bement  3: 

1  True— No  code  practice  that  night. 

2  False— The  FCC,  when  It  feels  like  it. 

3  True— If  absolutely  necessary,  you  can  even  operate  outside  the 
amateur  bands. 


«i 


4  True— Like  SOS,  It  had  a  distinctive  sound. 

5  True— As  you  may  have  guessed,  ft  meant  "CQ  Distress.' 

6  False — From  the  French  m'afdez  (help  me), 

7  True— Back  before  WWH,  when  It  was  the  Army  Amateur  Radio 
System. 

S  False— Why  not? 

9  True— The  FCC.  like  a  500-pound  canary,  can  do  anything  it 

wants  to. 
10  True— Alternating  with  CQD, 

VI  True— As  long  as  they' re  within  50  nautical  miles  of  the  State  and 
are  not  airborne. 

12  False— Only  if  he  has  a  co-host, 

13  False— They're  upper-ievel  ARRL  traffic  handlers. 

14  Fa lse~ Probably  not,  since  the  codes  are  regularly  printed.  But 
they're  never  been  challenged  on  It,  either, 

16  Fafse^-Unforlunately  not,  and  many  unwfttmg  amateurs  end  up 
violating  the  law.  Usually,  however,  a  temporary  agreement  per* 
mitting  emergency  traffic  is  put  into  place— as  in  last  year's 
Italian  earthquake. 
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tllusiration  1A, 

Element  4: 

{Reading  from  left  to  right)  generator,  boots,  food;  transceiver,  row- 

boat^  fiasliUglit;  tent,  toois,  clothing;  medicine. 

Element  5: 

See  illustration  2A. 

SCORING 

Bement  V. 

Twenty  points  for  the  completed  puzzle,  or  !4  point  for  each  ques- 
tion correct  I  y  answered. 

Ehment  2: 

Four  points  for  each  correct  answer, 

Efement  3: 

One  point  for  each  correct  answer. 


R     A     C     A  (D     R     A     Z     Z      I      L  "§)  E     F     N 
PZAPFMFUAL  'sKVE     A     L     D 


S    M     L     R     O     V 


A     C     E     U     C     B     H 


E     R     E     R 


E     R     R      I 


UPDREYAO 


(E     A     R     f 


(^:-^ 


H     D     Y     S 


I      C 


u 

T 

Y 

Y 

D 

P 

A 

H 

Y 

0 

F 

0 

M 

N 

H 


U 
R 


F  E 

G  H 

W  H 

E  L 


A 
O 


H    N    G 


O 


F(g 


Y    M 


UGH 


Q     U     A     K 


E     J     U     C    H     E 


C     N     D     K 


A 

N 


Y     E     K 


C     Y     M     L 


C      I      E     R     U 


S     S     H     R     O     N     B, 


X     P     L     0     S      I     O    fsO  U 


I      BESALLKJOH 


I     C 


tliusfratfon  2A. 


Element  4: 

Each  word  deciphered  nets  you  2V2  points. 

Element  5: 

Two  points  for  each  word  found. 

So,  how  well  are  you  prepared? 
1-20  points— Emergency?  What  emergency? 
21-40  points— KfK}w  someone  who  passed  a  message  during  the 

great  195t  Philadelphia  Hoagie  Famine 
41-60    points— Regularly  checks  into  local  VHF  net  to  "pass 

a  personal" 
ftt-dO  points— Spends  every  night  hopping  from  net  to  net- your 

handle  Is  "Sparks" 
81  100+  points— Member  of  RACES,  MARS,  AREC,  NTS,  ARPSC, 

and  the  National  Anagram  Society 


iu¥S  im^^ 


Dave  Mann  K2AGZ 
3  Daniei  Lane 
Kinneion  NJ  074Q5 

Pertiaps  some  of  you  who  are 
iBadtng  these  lines  wHI  tiave 
been  among  the  group  of 
twenty-odd  hams  who  hap- 
pened to  be  standing  around  the 
booth  of  a  company  which  I 


prefer  to  go  unnamed.  The 
mene  was  the  recent  Dayton 
Hamvention,  and  the  time  was 
Saturday  afternoon  at  the  very 
height  of  the  afternoon  festivi- 
ties.  This  particular  firm  is  one 
of  the  few  remafning  American 
manufacturers  engaged  in  the 
production  of  major  equipment, 
thai  is  to  say,  transceivers,  as 
distinguished  from  associated 
items  such  as  microphones,  an- 
tennas, keyers,  and  so  forth. 

Their  current  model  is  not 
new,  but  has  been  on  the  market 
for  some  time.  But  1  have  had  lit- 
tle oppoituntty  to  look  at  It,  so 
this  was  really  the  first  time  for 
me  to  see  it  close  up.  I  was  cha- 
grined to  see  that  among  other 


things,  they  had  seen  fit  to  in- 
clude a  pretty  shoddy  looking 
silk-screened  Knob  that  proba- 
l3ly  cost  no  more  than  a  few  pen- 
nies to  produce.  This  was  the 
sort  of  penny-dreadful  junk  one 
would  only  find  on  inexpensive 
kits  and  cheaper  rigs.  It  was  cer- 
tainly grossly  out  of  piace  on  a 
radio  which  sells  for  upwards  of 
1600  bucks,  in  my  humble  opin- 
ion. (Actually  Tve  never  been 
humble  in  my  whole  life;  this  fig- 
ure of  speech  just  happened  to 
issue  forth  from  the  typewriter.) 

At  the  precise  moment  that 
my  eyes  happened  to  light  on 
this  misbegotten  knob.  I  was 
suddenly  overcome  by  an  un- 
controllable impulse  to  lash  out 
at  someone,  and  since  the  only 
eligible  person  happened  to  be 
the  company  rep  who  was  man- 
ning the  tK>oth,  he  was  elected,  I 
said,  '^You  know... you  and 
your  company  ought  to  hang 


your  heads  In  shame.  Here  we 
are:  The  Japanese  have  their 
fangs  and  talons  poised  at  our 
jugular.  We  keep  talking  about 
the  urgent  necessity  of  regain^ 
ing  the  markets  that  foreign  bus- 
iness has  taken  from  us.  In 
scores  of  fields:  optics,  photog- 
raphy, automobiies,  electron^ 
ics. .  .even  pianos  and  sporting 
goods  such  as  fishing  tackle 
and  baseball  gloves. .  .we  have 
lost  out,  and  now  we  suffer  dis- 
advantage, not  only  to  our 
pocketbook,  but  our  national 
pride." 

The  luckless  object  of  my  po- 
lemic seemed  to  be  looking  for  a 
hoieto  crawl  into.  His  eyes  were 
bugging  out  of  his  head.  I  con^ 
tinued. 

'We  know  thai  the  reason 

there  are  so  many  VWs.  Dat* 
suns,  and  Toyotas  on  the  road  is 
t>ecause  of  the  rotten  product 
that  Detroit  insisted  on  making. 
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We  drove  the  car  cystomers 
right  into  the  arms  of  the  foreign 
producers.  And  now  what  hap- 
pens?  You  guys  have  the  gall  to 
do  the  very  same  dumb  thing 
that  Detroit  did,  despite  the 
clear  and  certain  Knowledge 
that  the  American  people  were 
sick  and  tired  of  getting  shafted 
by  our  own  companies  and 
shifted  to  imports.  You  put  out  a 
rig  that  looks  as  tf  It  were 
slapped  together  in  someone's 
garage!  You  ought  to  hang  your 
heads  in  shame!" 

I  surreptitiously  peered  at  the 
people  standing  around  the 
booth  and  they  were  all  nodding 
in  agreement  I  could  see  that  If  I 
continued  much  longer,  this 
gang  might  start  heating  up  the 
tar  and  ripping  open  the  pillows. 
So  1  decided  to  call  a  halt  to  my 
diatribe,  and  I  walked  away, 
leaving  the  poor  guy  swabbing 
the  sweat  from  his  brow. 

About  a  year  ago,  when  1  was 
putting  together  a  little  switch* 
ing  arrangement  so  that  I  could 
go  from  HF  to  VHF  on  radiotele- 
type«  I  needed  to  get  hold  of  a 
switch   and  figured  that  lo  the 
Interest  of  durability  and  reli- 
able operation  I'd  better  get  my- 
self a  good  American-made  one. 
There  were  plenty  of  switches 
available  that  would  have  done 
an  adequate  job,  but  I  thought 
that  I  would  do  ttettef  with  a  de- 
vice of  proven  reliability.  So  I 
spurned  all  the  cute  little  mini- 
switches  and  went  to  a  good 
store  and  laid  out  almost  six 
bucks   for  an   Amerlcan^made 
switch.  (Again,  I  wiN  leave  the 
name   of   the   company   un* 
spoken)  WelL  . .  you  guessed  it< 
The  switch  was  an  absolute 
dog  I  it  was  constantly  intermit- 
tent, and  ( could  never  be  certain 
that  it  would  make  contact.  I  had 
to  spend  much  time  jiggling  the 
damned  toggle  back  and  forth  to 
make   sure   that    the   thing 
switched  properly.  Please  bear 
In  mind  that  there  was  no  appre- 
ciable  voltage  or  current   In- 
volved, since  I  was  merely  acti- 
vating a  pair  of  sensitive  relays 
that  operated  from  the  13.8-volt 
2'meter  supply,  and  since  the 
actual  switching  took  only  a 
split  second,  there  was  no  way 
that    any   operational    stress 
could  have  played  a  part  in  the 
failure  of  the  device.  Any  ilght 
switch  in  my  house  gets  more 
use  in  a  single  week  than  this 
switch  would  t^e  likely  to  get  in  a 
whole  year! 

So  what  did  I  do?  Simple.  I 
ripped  the  high-falutin'  Ameri- 


can-made switch  out  of  the  gad- 
get and  replaced  it  with  a  cheap 
little   Import    picked   up   in   a 
blister   pack   from   my   handy- 
dandy   neighborhood   Radio 
Shack  store.  It  has  now  been  in 
use  for  about  three  months  with 
no  sign  of  any  difficulty.  And  It 
cost  all  of  98  cents,  as  I  recalL 
I  am  outraged.  I  guess  it's  no 
secret    that    there   are   more 
foreign  rigs  being  sold  in  the  US 
than  ever,  and  It's  pretty  clear 
that   hundreds   of   millions  of 
hard-earned  American  dollars 
are  leaving  the  country  and  go* 
ing  into  foreign  pockets.  There's 
no   doubt    that    this   constant 
drain  (and  you  can  multiply  it  by 
a  large  factor  because  the  very 
same  situation  can  be  observed 
in    all    sorts    of    manufactured 
goods,  as  I  indicated  earlier)  is 
virtually  crippling  the  American 
economy.  While  our  national  ad- 
ministration struggles  to  bring 
the  economy   into  line  by  in- 
creasing productivity  and  reduc- 
ing  Inflation,  we  are  ignoring 
this    fundamental    fact:    that 
American  productivity  must  go 
hand  in  hand  with  quality.  For  if 
we  produce  shoddy  merchan- 
dise, buyers  are  entitled  to  go 
else  where.  They  yearn  to  be  pa* 
triotic,  but  that  does  not  mean 
that  they  will  hold  still  while  they 
are  being  exploited. 

Somehow,  American  manu- 
facturers of  ham  gear  are  going 
to  have  to  find  a  way  to  produce 
top-quality  goods  at  a  price 
which  can  compete  on  an  equal 
basis  with  the  imports.  It  Isn't 
going  to  be  easy. 

By  the  way,  while  at  the  Ham- 
vention,  1  looked  at  another  line 
of  goods,  also  produced  by  an 
American  company.  In  line  with 
my  previous  demurrat.  I  will  not 
divulge  their  name.  They  had  re- 
moved the  covers  so  that  it  was 
possible  to  see  the  circuit 
tx>ards.  I  can  tell  you  that  I  was 
appalled  at  the  shoddy  appear^ 
ance  of  the  workmanship,  if  you 
can  dignify  it  with  that  term. 
This  is  supposedly  top-line  stuff. 
Mounted  components  looked  as 
if  they  had  been  scrounged  from 
someone's  tailgate  out  in  the 
flea  market,  and  without  partic- 
ular care  in  sefecting  them. 
Cockeyed,  poorly-dressed  leads 
and  solder  splashes  were  the 
rule  rather  than  the  exception, 
and  some  of  the  visible  hard* 
ware  had  been  deformed  by  the 
careless  application  of  the 
wrong-sized  screwdrtvers. 

f  have  often  looked  carefully 
at  imported  equipment,  and  I 


must  say  that  even  the  most  In- 
expensive gear  is  generally  im* 
maculately  assembled  and 
good  to  look  at.  Is  that  too  much 

to  ask? 

RADAR  AND  LIVES 

I  swore  that  after  last  year's 
trip,  I  would  never  drive  to  Day- 
ton again,  but  would  fly.  But 
when  the  time  approached,  1  for- 
got all  about  the  resolution.  Thir- 
teen hours  on  the  road  is  getting 
to  be  a  mite  exhausting.  And  I 
have  yet  to  ride  on  Interstate  80 
without  encountering  either  a 
horrendous  downpour  or  impen- 
etrable fog. 

Last  year  we  went  in  a  couple 

of  rented  Winnebago  RVs.  The 
trip  was  fun,  altjert  ver/  tirmg, 
not  to  mention  the  horrendous 
cost  of  the  gasoline.  This  year, 
we  used  two  cars-  The  most  im- 
pressive thing  was  the  perfor- 
mance of  the  radar  detectors 
mounted  in  each  of  the  auto- 
mobiles. They  operated  flaw- 
lessly, and  I  am  convinced  that 
they  are  a  must,  particularly  if 
the  vehicle  is  not  equipped  with 
cruise  control.  The  gadgets 
never  failed  to  alert  us  to  the 
presence  of  police  radar  I  am  in 
r>o  position  to  give  you  qualita- 
tive comparisons  of  the  brands, 
not  having  tried  a  great  variety. 
But  Wayne  gave  a  fairly  broad 
evaluation  ?n  one  of  his  columns 
(June,  1980)  and  it  behooves 
anyone  who  Is  anxious  to  avoid 
a  nasty  confrontation  with  the 
gendarmes  to  consider  the  pur- 
chase of  one  of  these  devices. 

There  are  still  a  few  places  in 
which  radar  detectors  are  con- 
sidered iifegal.  1  suppose  the 
authorities  consider  the  collec- 
tion  of  fines  more  important 
than  the  prevention  of  highway 
accidents.  It  is  obvious  that  the 
known  presence  of  radar  patrols 


influence  drivers  to  slow  down, 
thus  reducing  the  accident  rate. 
The  fact  that  most  cars  I  saw  on 
this  trip  were  indeed  equipped 
with  detectors  and  theaddftion- 
al  fact  that  few  cars  were  pulled 
over  by  the  police  must  be  cor- 
relative, I  am  positive  that  radar 
detectors  are  a  demonstrably  ef- 
fective deterrent  to  traffic  fatali* 
ties. 

Indeed,  we  can  all  think  of  far 
more  urgent  jobs  for  the  police 
to  be  doing  than  lying  in  wait  for 
unwary  motorists  who  are  '^put- 
ting  the  pedal  to  the  metal/' 
While  the  original  impulse  to 
buy  and  use  a  radar  detector 
may  be  ignited  by  the  simple  de^ 
sire  to  avoid  traffic  citations,  the 
end  result  is  fewer  accidents. 
And  since  the  use  of  detectors 
by  the  public  invariably  results 
In  a  lessening  of  the  need  for 
high  numbers  of  police  patrol- 
ling the  roads,  this  will  liberate 
more  officers  and  make  them 
available  to  track  down  the  ever- 
Increasing  population  of  real 
criminals  who  terrorise  society 
and  who  run  amok  in  our  streets, 
parks,  and  subways,  creating 
havoc  and  tragedy. 

If  that  is  the  consequence, 

then  every  car  in  America  ought 
to  be  equipped  at  the  factory 
with  a  radar  detector. 

NaCODE  LICENSES 

The  response  to  my  April 
piece  about  code-free  licensing 
has  been  practically  unani- 
mous. Numerous  cards  and  let- 
ters have  come  in,  and  only 
three  favored  a  code-free  entry 
level  license.  In  point  of  fact,  the 
results  of  a  survey  (published  in 
QSl)  showed  conclusively  that 
the  vast  and  overwhelming  ma- 
jority of  amateurs  opposed  such 
a  change. 

Case  closed! 


HAM  HELP 


I'm  interested  tn  any  informa- 
tion  on  converting  an  RCA  RT- 
175/PRC-9  27-3e.9-MHz  receiver/ 
transmitter.  My  particular  in- 
terest is  in  power  supplies  and 
schematic  information  on  these 
radios.  Thank  you  for  your  trou- 
ble. 

Dick  Howe 

2210  Taggert  St* 

WesleyvElle  PA  16510 


I  am  Interested  in  obtaining  a 
schematic  for  a  Precision  Signal 
Generator,  series  E*200  C,  man- 
ufactured by  Precision  Ap- 
paratus Co.,  Inc.,  Elmhyrst,  LI. 
New  York,  senaj  n umber  34B45. 1 
would  appreciate  any  help  that 
anyone  can  give  me.  Thanks. 

A.  B.  Wells  WA5C0H 

POBoxSO 

Tunica  LA  70782 
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COHTESTS 


Robert  Baker  WB2GFE 
75  Windsof  Dr. 
A  too  NJ  08004 

SARTG  WORLDWIOE 
RTTY  CONTEST 

Contest  Periods: 
0000  to  OaOO  GMT  August  1S 
1600  to  2400  GMT  August  15 
OSOO  to  1S00  GMT  August  16 

Thts  is  the  11th  annual  con- 
test sponsored  by  the  ScandU 
navian  Amateur  Radio  Teletype 
Group   (SARTG).    Operating 

Classes  include:  {a)  Single  Opera* 
tor;  (b)  multi-operator,  single 
transmitter;  [o)  SWL  Please 
note  that  the  logs  from  muJli-op- 
erator  stations  must  contain  the 
names  and  caHstgns  of  all  oper- 


ators involved.  The  same  station 
may  be  worked  once  on  each 
band  for  QSQ  and  multiplier 
credits.  Only  2-way  RTTY  QSOs 
wiM  count 

EXCHANGE: 

RST  and  QSO  number. 

SCORING: 

QSOs  with  your  own  country 
count  5  points.  Other  countries 
in  the  same  continent  are  10 

points.  Other  continents  are  15 
points.  In  the  USA,  Canada,  and 
Australia,  each  call  district  will 
be  considered  as  a  separate 
country.  Use  the  DXCC  list  and 
the  above-menlfoned  call  areas 
for  muHi pliers.  Note  that  con- 
tacts with  a  station  which  would 
count  as  a  multiplier  must  be 
found  in  at  least  5  logs  or  a  con- 
test  log  must  be  received  from 
the  multiplier  station  in  order  to 
be  valid.  Final  score  is  the  sum 
of  QSO  points  times  the  sum  of 
the  multipNers.  SWLs  use  the 
same  rules  for  scoring,  but 
scores  are  based  on  stations 
and  messages  copied. 


Aug  B'B* 
AuglS-ie 
Aug  15-17 
Aug  15-17 
Aug  22  23 
Aug  29-30 
Sep  12-13 
Sep  1213 
Sep  1213 
Sftp  12-14 
Sep  19-20 
Sip  26 
Oct  3*4 
Oct  IMS 
Oct  17-18 
Oct  24-26 
Nov  8 
NovS 
Nov  14-15 
Nov  28  29 
D0c2e-31 
Jan  16-17 


CALENMR 


European  DX  Contest — CW 

SARTG  Worldwide  RTTY  Contest 

Rhode  f stand  QSO  Party 

New  Jersey  QSO  Party 

Ohio  QSO  Party 

OccupalEon  Contest 

European  OX  Contest— Phone 

G'QRP^Club  CW  Activity  Weekend 

New  Mexico  QSO  Party 

Washington  State  QSO  Party 

Maryland- District  of  Columbia  QSO  Party 

DARC  Corona— lO-Mater  RTTY 

California  QSO  Party 

Minnesota  QSO  Party 

Scout  Jamt>oree  on  the  AJr 

CQ  Worldwide  DX  Contest— Phone 

DARC  Corona— lO-meter  RTTY 

OK  DX  Contest 

European  DX  Contest— RTTY 

CQ  Worldwide  DX  Contest— CW 

G  QRP^Club  Winter  Sports 

73's  International  IGO-Meter  Phone  Contest 


last  Issue 


AWARDS: 

Top  stations  in  each  class, 
country,  W/K.  VE/VO.  and  VK 
call  district. 


ENTRIES: 

Logs  must  be  received  by  Oc- 
tober lOth  and  should  contain: 
band,  date/lime  in  GfsflT,  call 


REmrs 


1981  SSTV  CONTEST  RESULTS 

This  year*s  SSTV  contest  may  not  have  been  the  pinnacle  of 
excitement  and  fun  as  it  has  been  in  previous  years,  but  it 
brought  several  situations  into  clear  focus  (no  pun  intended). 
As  you  know,  the  SSTV  Contest  and  Worldwide  DX  Contest 
happened  during  the  same  weekend.  What  you  don't  know  Is 
the  problems  and  entanglements  of  trying  to  coordinate  with 
uncoordinative  sources.  We've  outguessed  and  outmaneu- 
vered  obstacles  during  the  past  several  years,  but  the  law  of 
numbers  finally  caught  us.  We  have  two  possible  considera- 
tions for  next  year's  contest:  1)  Conduct  the  SSTV  Contest  on 
either  the  first  or  second  fuM  weekend  of  March,  whichever 
one  doesn't  become  scheduled  for  the  DX  (phone)  Contest. 
Furthermore,  if  some  "surprise  attack"  produces  contests  on 
both  of  these  weekends,  the  SSTV  Contest  will  shift  to  the 
third  weekend  of  March,  If  that  consideration  is-accepted,  the 
formal  1982  SSTV  Contest  announcement  will  read  accord- 
iffiigly.  That  will  necessitate  checking  with  the  SSTV  Net  {Sat* 
urdays.  1800  GMT.  14,230  kHz)  for  specific  details.  2}  Forego 
ori>the-dlr  operatjonal  contesting  and  conduct  a  technical 
achievement  contest.  If  SSTVers  as  a  whofe  prefer  to  design, 
tinkef.  and  construct  rather  than  operate,  we're  ready  to  make 
the  change  and  recognize  your  efforts.  Your  opinions  and 
suggestions  are  vitally  important.  Please  contact  Dave  In- 
gram W4TWJ  or  Brooks  Kendall  W1JKF  during  the  Saturday 
SSTV  Net  with  your  comments.  Now  tet  s  look  at  the  results* 


1981  SSTV  CONTEST  COMMENTS 

WB40)/X  in  Virginia  was  noticed  having  a  ball  during  the 
contest,  showing  his  new  Collins  KWM-380.  N6WQ  related 
that  contacts  seemed  down  approximately  30%  and  felt  this 
was  due  to  the  simultaneous  ARRL  DX  Contest,  The  most 
common  comments  heard  on  the  air  during  the  contest 
related  to  the  two  contests  (DX  and  SSTV)  falling  at  the  same 
time.  Fortunatefy,  however,  the  SSTV  contesters  were  heard 
expressing  their  understanding  and  sympathy.  Although  we 
couldn't  get  enough  forewarning  fromthe  ARRL  and  although 
73  coordination  was  difficult,  we  stilf  had  a  good  contest.  Re* 
spect  among  on-air  SSTV  contesters  was  quite  commend- 
able. A  friendly  and  relaxed  air  among  all  SSTV  contesters 
was  apparent.  10  and  20  meters  seemed  (in  that  order)  the 
most  popular  (SSTV)  bands. 

Thanks  to  everyone  for  contest  support  (whether  or  not  you 
sent  a  tog  t)  Congratulations  to  N9AWR  on  winning  first  place 
in  the  contest!  QravoE! 

Deve  Ingram  K4TWJ 
Brooks  Kendall  W1JKF 

1981  SSTV  CONTEST  SCORES 


Qall 


Countdes    Continents    States^  Grand 
Contacts     5  Points       S  Points      Prov's     Total 


NSAWn 

139 

16(80) 

6(30) 

36 

2^ 

N6WQ 

112 

14(70) 

5(25) 

29 

236 

W2GND 

38 

4(20) 

3(15) 

21 

94 

XE1HT 

15 

3(15) 

1(5) 

S 

40 

XE1AAK 

17 

3  05) 

1(5) 

7 

44 

VWKXP 

8 

2(10) 

2(10) 

2 

30 
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sign,  exchanges  sent  and  re- 
oetved,  points,  multipliers,  and 
finai  score.  Use  a  separate 
sheet  for  each  band  and  enciose 
a  summary  sheet  showing  the 
scoring,  classification,  catlsign, 
name,  and  address,  in  the  case 
of  muiti-operator  stations,  in* 
dude  the  names  and  cailslgns 
of  aJi  operators  involved.  Com* 
ments  will  be  very  much  appreci- 
ated by  the  contest  committee. 
Send  (ogs  to:  SARTG  Contest 
and  Award  Manager,  C.  J. 
Jensen  OZ2GJ.  PO  Box  717, 
86QQ  Siikeborg,  Denmark. 

RHODE  ISLAND  QSO  PARTY 

17CM)  GMT  August  15  to 
0500  GMT  August  1S 
1300  GMT  August  16  to 
0100  GMT  August  17 

The  Rhode  island  QSO  Party 
is  sponsored  by  the  East  Bay 
Amateur  Wireless  Association, 
Rl  stations  work  other  Rl  sta- 
tions and  the  rest  of  the  world. 
Others  work  Rl  stations  onJy. 
The  same  station  may  be 
worked  once  per  band  and 
fnode^ 

EXCHANGE: 

Send  RS(T)  sind  state,  prov- 
ince, country,  or  Ri  city. 

FREQUENCIES: 

Phone— 3900,  7260,  14300, 
21360,  28600,  50.110,  144.2, 
146.52, 

CW— 1810,  3550,  3710,  7050, 
7110,  14050,  21050,  21110, 
26050,  28110, 

Use  of  FM  simplex  is  encour- 
aged, but  no  repeaters  are  al- 
lowed, 

SCORING: 

At(  stations  score  2  points  pet 
phone  QSO,  3  points  per  CW 
QSO.  Rl  Novice  and  Technician 
stations  score  5  points  per  QSO, 
Rl  stations  score  5  points  per 
OSO.  Rl  stations  multiply  total 
QSO  points  by  the  numt>er  oi 
States,  provinces,  and  DX  coun- 
tries  worked.  Others  multiply 
totaJ  QSO  points  by  the  number 
of  Rl  cities  and  towns  worked. 
Note  that  there  are  39  cities  and 
towns  in  Rhode  I  si  an  d^ 

Certificates  will  be  awarded 
to  the  top'SCoring  station  in 
each  Rl  county,  state,  province, 
and  DX  country;  the  top-scoring 
^^ov^ce  and  Technician  station 
in  each  Rl  county  and  slate;  and 
the  ARC  in  each  state,  province, 
and  DX  country  that  submits  the 
highest  aggregate  score  with  a 
minimum  of  3  logs  per  club. 


ENTRIES: 

Logs  must  show  date/time  in 
GMT,  call  exchange,  band,  and 
mode*  On  a  separate  sheet 
show  name,  call,  mailing  ad- 
dress, club  affiiiation  (if  any), 
total  QSO  points,  muJtipHer 
claimed,  and  final  score.  Entries 
must  be  postmarked  no  iater 
than  Septeml>er  15th.  Send  logs 
and  summary  to:  East  Bay  Ama- 
teur Wireless  Association,  PO 
Bo)(  392,  Warren  Rf  02885.  In- 
clude an  SASE  tor  a  copy  of  the 
results. 

NEW  JERSEY  QSO  PARTY 

2000  GMT  August  15  to 
0700  GMT  August  10 
1300  GMT  August  16  to 
0200  GMT  August  17 

The  Englewood  ARA  invites 
all  amateurs  worldwide  to  par* 
tiCfpate  in  the  22nd  annual  NJ 
QSO  Party,  Phone  and  CW  are 
considered  the  same  contest.  A 
station  may  be  contacted  once 
on  each  band;  phone  and  CW 
are  considered  separate 
"^bands"  but  CW  contacts  may 
not  be  made  in  phone  band  seg- 
ments. NJ  stations  may  work 
other  NJ  stations,  and  KJ  sta- 
tions are  requested  to  identify 
themselves  as  *'DE  NJ'\ 

EXCHANGE: 

QSO  number,  RS(T),  and 
ARRL  section,  country,  or  NJ 
county. 

FREQUENCIES: 

1810,  3535,  3900,  7035,  7135, 
7235,  14035,  14280,  21100, 
21355, 281 00, 28610, 50-50.5,  and 
144-146. 

Suggest  phone  activity  on  the 
even  hours;  15  meters  on  the 
odd  hours  (1500  to  2100  GMT); 
160  meters  at  0500  GMT. 

SCORING: 

Out-of-state  stations  multrply 
the  number  of  complete  con- 
tacts with  NJ  stations  times  the 
number  of  NJ  counties  worked 
(21  maximum).  NJ  statmns 
count  1  point  per  WKNENO 
QSO  and  3  points  per  DX  QSO. 
MuHrpiy  total  QSO  points  by  the 
number  of  ARRL  sections  (in- 
cluding NNJ  and  SNJ— maxi- 
mum  74),  KP4,  KH6,  KL7,  etc, 
count  as  3'point  DX  contacts 
and  as  section  multiptjers. 

AWARDS: 

Certificates  wifl  t>e  awarded 
to  the  first-place  station  in  each 
NJ  county,  ARRL  section,  and 
country.  In  addition,  a  second- 
piace  ced if icate  will  be  awarded 


when  4  or  more  logs  are  re- 
ceived. Novice  and  Technician 
cortificates  will  also  be  award- 
ed. 

ENTRIES: 

Logs  must  show  date/ttme  in 
GMT,  band,  and  emission.  Logs 
must  be  received  not  later  than 
Septemt^er  12th.  The  first  con* 
tact  for  each  claimed  multiplier 
must  be  indicated  and  num- 
bered and  a  checklist  of  con^ 
tacts  and  multipliers  should  be 
Included.  Multi-operator  sta- 
tions should  be  noted  and  calls 
of  participatmg  operators  listed. 


Logs  and  comments  should  be 
sent  to:  Englewood  Amateur 
Radio  Assoc,  Inc.,  PO  Box  528, 
Englewood  NJ  07631.  A  #10-si2e 
SASE  should  be  included  tor  re- 
sults. Stations  planning  active 
participation  m  NJ  are  request- 
ed to  advise  the  EARA  by  Au^ 
gust  1st  of  their  intentions  so 
that  they  can  plan  for  full  cover* 
age  from  all  counties.  Portable 
and  mobile  operation  is  encour- 
aged. 

OHIO  QSO  PARTY 

Starts:  0000  GMT  August  22 
Ends:  2400  GMT  August  23 


KBHAA 


STATIOH 

MO 

HAY 

rn 

GMT 

- 

FflEO 

KPOfIT 

HODE 

1 

■ 

TWO 
WAY 

JfM  RAPPE 
P.O.    BOX 372 

IPSWICH,  SO.  DAK.  5745 f 

EDMUNDS  CO.  10-X  10912 

SO.  DAK.  10-X  USD  C15  PTS,> 


7» 


QSL  OF  THE  MONTH 


This  month*s  QSL  winner  was  submitted  by  Jim  Rappe 
K0HAA  of  Ipswich  SO.  It's  bold  and  carries  that  personal 
touch. 

If  you  would  like  to  enter  the  contest ,  put  your  QSL  in  an  e/>- 
^ope  and  mall  It  along  with  your  choice  of  a  book  from  73's 
Radio  Bookshop  to  T3  Magazine,  Rne  Street,  Petertx)rough 
NH  03458,  Attention:  QSL  of  the  Month,  Entries  which  do  not 
use  an  envelope  (the  Postal  Service  does  occasionally 
damage  cards)  and  do  not  specify  book  choree  will  not  be  con- 
sidered. Sorry. 
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THE 
CHAWED 


RAG 


NEWSLETTER 
CXSKTEST  WINNER 


We  were  overwhelmed  by  the  response  to  the  72  Club 
Newsletter  Contest^  The  staff  would  like  to  thank  the  200  + 
clubs  who  submitted  material  during  the  first  month.  Each,  in 
tts  own  way,  was  a  winner.  Keep  up  the  good  work! 

Choosing  a  winnEng  club  newstetter  is  not  an  easy  task. 
There  are  many  different  kinds  of  clubs  and  no  two  have 
simitar  newsletters.  How  does  a  judge  compare  the  Abington 
Amateur  Radio  Club  buiietin  with  the  Kansas  Amateur  Radio 
publication?  The  Abington  ciub  has  six  members  while  the 
drculation  of  the  Kansas  newsletter  is  in  the  thousands. 

Even  it  we  could  resolve  the  problem  of  different  sizes, 
^ere  is  the  problem  of  production  qualHy  and  appearance. 
The  Chicago  Autopatch  Repeater  Organization  Limited  uses 
eye-catching  graphics  in  their  newsletter  while  ttre  Minute- 
man  Repeater  Association  publication  employs  a  slick-look- 
ing magazine  format.  In  establishing  a  set  of  criteria  for 
choosing  a  wi nrter  in  the  first  month  of  the  newsletter  contest, 
the  judges  made  circulation,  style,  and  tooks  secondary  con- 
siderations. What  we  were  looking  for  was  the  best  source  of 
information. 

The  siie  of  your  club,  the  budget  for  the  newsletter,  and  the 
method  of  reproduction  don't  matter  very  much  if  you  are  not 
giving  the  readers  something  they  can  use. 

Our  August  winner,  The  Chawed  Rag,  published  by  the 
Rchan^son  Wireless  Klub,  offers  more  than  just  club  news. 
After  all,  the  members  who  are  interested  and  involved  will 
probably  know  all  the  minute  details  of  what  went  on  at  the 
last  meeting.  Instead  of  publishing  a  rather  boring  descrip- 
tion of  who  was  there  and  what  they  argued  about,  The 


Chawed  Bag  highlights  the  club*s  upcommg  activities.  The 
Issue  we  reviewed  was  full  of  enthusiastic  information  at>out 
Field  Day. 

The  Richardson  Klub's  newsletter  does  not  limit  itself  to  lo- 
cal happenings,  ft  offers  a  took  at  the  PX  world;  the  technical 
aspects  of  radio,  and  the  latest  FCC  actions.  Gathering  and 
publishing  this  kind  of  Information  does  not  need  to  be  a  time- 
oonsuming  iob.  The  sawy  newsletter  editor  relies  on  some- 
one etse  to  locate,  research,  and  write  up  the  hot  ham  radio 
stories.  The  Clawed  Rag  does  this  by  reprinting  material  from 
DX  newsletters,  The  W5Yt  Report,  other  clubs'  bulletins,  and 
even  the  local  grapevine. 

There  are  at  least  two-dozen  specialized  ham  publications 
available  for  a  $&  to-$25-a-year  subscriptions.  You  can  take 
advantage  of  DX  tips  that  are  only  a  few  days  old  by  subscribe 
ing  to  a  weekly  source  of  DX  news.  HH  Report  and  The  WSYi 
Report  will  supply  you  with  a  biweekly  roundup  of  ham  radio 
happenings  You  can  keep  your  members  infonned  about  the 
^test  satellite  news  by  excerpting  material  from  AMSATs 
Satetlite  Report.  The  gold  mine  is  there;  is  your  club  newslet- 
ter  makmg  the  most  of  it? 

Because  of  the  limited  appeal  of  these  publications,  only  a 
few  of  your  club's  members  will  want  to  subscribe.  But  that 
doesn^l  stop  you  from  sharing  headlines  and  stories.  Club 
newsletters  are  in  a  unique  position  to  share  this  information 
because  they  can  print  it  shortly  after  It  first  appears.  The  ma- 
jor ham  magazines,  73  Included,  have  printing  deadlines  that 
make  much  of  this  material  very  old  news  if  Ihey  try  to  publish 
11. 

With  only  a  few  exceptionSp  the  publications  mentioned  do 
not  mind  if  you  reprint  their  material,  provided  credit  is  given. 
That  way,  readers  who  want  to  find  out  more  wlH  know  whom 
to  contacts  You  can  reprint  this  material  directly  or  repackage 
it  to  fit  your  newsletter's  style;  just  remember  to  give  credit 
where  credit  is  due. 

IDon't  be  afraid  to  offer  your  club  members  something  ex- 
tra. Your  club's  newsletter  is  a  valuable  tool— use  Itf  Keep 
those  newsletters  coming. 


Sponsored  by  the  Cuyahoga 
Falls  Amateur  Radio  C^ub,  the 
contest  15  open  to  all  radio  ama- 
teurs worldwide.  All  contacts 
must  be  made  direct  on  any 
amateur  band  from  160  to  and 
including  2  meters.  Repeaters 
and  OSCAR  contacts  are  not 
permitted, 

EXCHANGE: 

RS{T)  and  ARRL  section, 
DXCC  country^  or  Ohio  county. 

FREQUENCIES: 

5  kHz  up  from  the  low  end  of 
each  General  class  band,  both 
on  SSB  and  CW.  Club  station 
W8VPV  will  operate  near  these 
frequencies, 

SCORING: 

Score  2  points  for  each  con- 
tact with  an  Ohio  station.  Con- 
tacts with  a  Falls  member  will 
t>e  worth  10  points  and  contacts 
with  W9VPV,  the  club  station, 
will  count  25  points.  Ohio  sta- 
tions will  score  5  points  for  out* 


of'State  contacts  plus  the  mem- 
tier  and  club  stations  l3onuses. 
Moltiply  your  QSO  point  total 
times  the  sum  of  counties  (maxi- 
mum 88),  ARRL  sections  (maxi- 
um  74),  and  DXCC  countries  on 
each  band. 

Plaques  to  the  top  single 
operator  in  Ohio  and  outside 
Ohio.  Certificates  to  the  top 
single  operator,  muit^slngld, 
and  multi-multi  in  each  ARRL 
section,  Ohio  county,  and  DXCC 
country. 

ENTRIES: 

Each  log  must  show  the 
date/time  in  GMT,  band  and 
mode,  plus  the  complete  ex- 
change. A  copy  of  the  official 
tog  sheet  and  reporting  form  are 
available  from  the  club  by  send- 
ing an  SASE.  Dupe  sheets  must 
be  completed  for  any  stations 
with  more  than  300  contacts. 
Some  form  of  summary  sheet 
showing  the  scoring  and  usual 
signed  declaration  is  also  re- 
quested. Send  a  large  SASE  for 


a  copy  of  the  results.  Deadline 
for  logs  is  September  21st.  All 
entries  and  requests  for  forms/ 
togs  should  be  addressed  to; 
The  Cuyahoga  Falls  ARC.  PC 
Box  6,  Cuyahoga  Falls  OH  44222. 

OCCUPATION  CONTEST 

Starts:  1800  GMT  August  29 
Ends;  2400  GMT  August  30 

The  Radio  Association  of  Erie 
PA  is  sponsoring  its  first  con* 
test.  The  club  thought  it  might 
be  interesting  to  see  what  kinds 
of  work  or  occupations  fellow 
hams  are  involved  in.  The  con- 
test is  open  to  all  amateur  radio 
operators. 

EXCHANGE: 

RSCn,  occupation  and  state* 
province,  or  country. 

FREQUENCtES: 

CW— 50  kHz  from  the  bottom 
of  the  ham  bands. 

Phone— 50  kHz  from  the  top 
of  the  ham  bands. 


Repeater  contacts  are  not 
permitted;  however,  simplex  is 
permissible. 

SCORING: 

Count  1  point  per  QSO  with 
multipliers  determined  by  the 
numtjer  of  simriar  occupations 
worked.  One  multiplier  point  is 
given  for  every  5  similar  occupa^ 
tions.  Also,  another  multiplier 
point  IS  given  for  every  3  retirees 
worked.  Final  score  is  the  prod* 
uct  of  the  QSO  points  times  the 
total  multiplier. 

AWARDS: 

A  plaque  will  be  given  to  the 
top-scoring  station.  Certificates 
for  the  top  stations  in  each 
state,  province,  and  country, 

ENTRIES: 

Mailing  deadline  for  logs  is 
October  1st  and  they  are  to  be 
sent  to:  Chris  Robson  KB3A, 
6950  Kreider  Rd.,  Fairview  PA 
16415.  Please  include  an  SASE 
for  a  copy  of  the  results. 
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Selling  73  Magazine,  the  ham  radio  magazine 
Ihat  oilers  quality  and  quantity,  brings  the 
ham  into  your  store.  Once  through  the  door 
you  can  sell  him  anything. 

Our  dealers  are  telling  us  that  "73"  outsells 
them  all. .  .so  call  today  and  join  the  dealers 
who  make  money  wHh  73  Magazine. 

For  iniormation  on  selling  73  Magazine 
call  603-924-7296  and  speak  with  Ginnie 
Boudrieau,  our  Bulk  Sales  Manager.  Or  write 
to  her  at: 


^« 


.^^^'^ 


^%is>  - 


J*. 


Arise  and  subscdbe  to  80  MlCROCOMPUTiriG,  the 
newest  and  fastest  growing  mkrocomputer  magazine,  Tfiis 
is  full  of  news  about  programs,  accessories  and  theory  on 
the  world's  largest  selling  computer,  the  TRS*SO*, 
Definitely  beginner  tevel  and  includes  lots  of  program 
listings.  Find  out  what  all  the  fuss  is  about- 


Cf*ftw  subicripUon 
G  Payment  encJosed  &. 
DViSA  IJMC 


Ditenewol 


I  lAE 


neMfiw 


D12fiaiiearorSia 

D24  isiuu  fw  130 

□36  liaue*  for  $45 


Card    #. 


interbank  #. 
Signature, 
fiame  


£xp.  date. 


Address 

City  — 


State„ 


microcomputtng 


Plvaiit  allow  6  tP  B  week  I  for  delivery 

Canadian:  t  yr,  only/S20fn  U.S.  Funds 

Foreign:  I  yr,  cinfy/$2Q  In  U.S.  Fund$ 


•  P,0,B*  98  1  •  Farmingdaie  N.Y.  1 1 737 

TRS-80  is  a  iradcmdfk  of  Tandy  Corporation, 


31SB6 


A  recent  survey  showed  thai  20%  of  the  73  subscribers  also  read 
Kilobaud  miCROCOMPUTIMG  magazine  .  .  ,  and  enjoy  it.  This  is  the  best  way 
to  Itarn  and  keep  up  with  the  rapidly  developing  *orld  of  microcomputers. 
There*!  nothing  to  be  afraid  of*  you  Just  have  to  read  an  interesting 
magoiine  and  you'll  learn.  Try  a  subscription  lo  KHobayd  miCRCOMPaTIMQ 
and  see  for  yourself, 
D  flew  subscription  D  Renewal  012  Issues  for  525.00 

a  Pay  mem  enclosed  S^ ^ O  24  {ssuei  for  S3B.0O 

D  VISA  D  «C  D  AE     D  Bill  me    C  reissue*  for  S 53,00 


Card§ 


SigrtaturB 
NantB    . 


JntefbankM 
_Exp.  date 


Address 
City 


State Zip 


—for  men  faster  ordering  service  catf  tott  free  (300}  258-5473 
Ca^Kllan:  S27,  one  year  only.  U.S.  funds.  Olher  foreign: 
$55,  one  year  only,  U.S.  fundj.  Pkase  allow  &*B  weeks  for       313^ 
delivery. 
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Are  You  a  Big  Gun 
Contester  ? 


S^- 


The  small  number  of  elite  operators  at  the  top  of  the 
list  when  the  results  are  published  know  what  it  takes 
to  win  a  major  contest.  .  .do  you?  These  winners  reveal 
their  secrets  in  THE  CONTEST  COOKBOOK  by  N60P.  You 
will  find  170  pages  of  suggestions  for  the  first-tlme  contester  as 
well  as  tips  that  will  increase  the  score  of  a  seasoned  operator. 
Domestic,  DX,  and  specialty  contests  are  all  discussed —  complete  with 
photographs  and  diagrams  that  show  the  equipment  used  by  the  top  scorers- 
Winning  a  contest  means  more  than  having  a  kilowatt  and  a  beam— it  takes  a  good 
operator  with  lots  of  determination.  Don't  settle  for  being  a  Little  Gun. .  .order THE 
CONTEST  COOKBOOK  today  by  using  the  order  card  in  this  magazine.  Send  a  check 
for  $5.95  plus  $1.50  for  shipping  and  handling  or  include  detailed  credit  card  informa- 
tion. Sorry,  no  C.CD.  orders  accepted. 

GET  READY  NOW  FOR  THE  CONTEST  SEASON! 


CALL  TO  DAY     1  -800-258-5473 


AWAYNEGREEW  PUBUCATION 


I 

I 
I 

I 


MOVING? 

Let  us  know  0  weeks  in  advance  so  th^t  you  won't 
miss  a  single  issue  of  73  Magajtine^ 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  subscrip- 
tion. It  helps  us  serve  you  promptly.  Write  to; 


magazine 


Subscription  Department 

P.O.  Box  931 

Farnningdale  NY  11737 


D  Address  change  only 
O  ExterKJ  subscription 
D  Enter  new  subscription 
n  1  year  $25,00 


Li  Payment  enclosed 
□  Bill  xm  later 


I 

\ 
I 

I 


.Call 


I         ffyou  have  no  label  handy,  print  OLD  address  here.         | 

I 
\ 
I 
I 
I 

I 
I 
I 

I 


05  Name 

. .  Address 


t  City, 


_  State 


Zip^ 


Name 


prmt  NEW  address  here: 
- _Call 


Address  _ 
City 


State. 


Zip 


I 

I 

I 

I 

I 

I 

I 

3176$  ^y 


"^rFrom 


-MAGAZIHE= 


THE 

MOST 

UP-TO-DATE 

REPEATER 

ATLAS 
AVAILABLE! 

INCLUDES: 

•LISTINGS  BY  STATE  AND  COUNTRY 
•LISTINGS  BY  FREQUENCY 
•MAPS  FOR  EACH  STATE 
•  28  MHZ  THROUGH  1296  MHZ 
•PERFECT  FOR  MOBILING 

•  WORLD  REPEATER  ATLAS— BK73 15— Completely 
updated,  over  230  pages  of  repeater  listings  are  in- 
dexed  by  location  and  frequency.  More  than  50  maps 
pinpoint  2000  repeater  locations  throughout  the  USA. 
Foreign  listings  include  Europe,  the  Middle  East,  South 
America    and  Africa.  $4.95. 

IN  STOCK  AND  READY  TO  SHIP 

*  Use  Lhc  ord^t  cmnd  in  the  bmjch  of  tMt  iniM|*'tag  <^  licmlxe  f  tmr  order  Ofi  « 

■cpu-ate  plrcc  of  paper  and  ibaII  ipi  73  B^dlo  Bookshop  •t^teTboroaffa.  KH 

u349B.  0e  itare  to  Infladc:  ctaccJi  or  «)ft*Ucd  credit  ejurd  lafonnBtfoii^  Nfi 

CO.O.  ordim  kcccpted.  Add  61 -043  hMn^Jia^  ttiMTtt-  Qoeiliona  refardlifif 

four  ordrr^  He«Ac  write  to  Customer  Sen  Ice  st  t£c  •oovc  ftddmo.  FlcAse 

mXUfw  4H8  wcckfl  for  detlirerf. 

FOR  TOLL  FREE  ORDERING  CALL  1^B00-2S8-5473 
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THE  NOVICE 


NEW»  UPDATED 

EDITIONS  OF  OUR 

FAMOUS  NOVICE  LICENSE 

STUDY  GUIDE  AND 
NOVICE  STUDY  TAPES 


•  NOVC€  STUD V  QUIDE-SG73S7— by  Timolhy  W.  Oanlfll  NSBK.  Hefe  rs  Iho  most  ifp  to  dale  novice 
guide  avaitabje.  It  is  complete  with  informatton  nbdul  teaming  Morse  Code,  has  the  latest  FCC 
amateur  regulations  artd  lh«  cuiti^t  FCC  application  forms.  Thia  guide  is  tmt  a  question/ansvwef 
memonzation  course  but  rather  il  emphasises  I  he  practical  side  of  getling  a  ham  I  license  and  putting  a 
station  on  the  air.  ir  reflects  what  the  FCC  expects  a  Novtce  to  know  without  page  after  page  ot  dull 
Ifieory;  The  most  current  information  stilt  available  at  last  year's  price.  $4.96 

«  NOVICE  STUDY  TAPES— CTTSOO— if  you  are  lust  getting  started  in  ham  radio,  youll  find  these 
I  apes  mdfspensabfe!  This  up-to-the-minute  revision  oT  the  /3  Study  Course  Is  the  perfect  way  to  learn 
everything  you  need  to  breea®  through  the  Novice  written  exam.  Theory,  FCC  regu'stlona,  and 
Operating  skills  are  all  covered,  and  you'li  be  arnazed  at  how  fast  you  learn  using  these  tapes! 

Once  the  test  is  behind  you,  these  tapes  will  go  right  on  being  useful,  because  they  are  packed  with 
the  btesi  intormation  on  aeltinp  up  your  own  nam  station,  and  getting  on  the  aJf. 

Thousands  ot  peopi^e  have  discovered  how  easy  learning  fronii  cassette  can  be — order  now  ar^d 
enter  the  fascinating  world  of  ham  radio!— Sel  of  3— $15,95.'' 

Scientists  have  proven  that  you  learn  faster  by  listening  i^ian  by  reading  because  you  can  play  a  cas- 
sette tape  over  and  over  in  your  spare  lime — even  while  you  re  driwng!  You  get  more  and  more  info 
escii  time  you  hear  it  You  can't  progress  without  soNd  fimdiinentals.  These  three  hourlong  tape&  give 
you  a  [1  the  basi  cs  y ou  1 1  need  to  p«:^  uW  Nomcs  exam  essHy .  Youll  have  an  ur^lerst  ar>di  ng  of  the  ba- 
Sfcs  which  will  be  invaluable  to  you  for  the  rest  of  youf  Ufel  Can  you  afford  to  lake  your  Nonces  exam 
without  first  listening  to  these  tapes? 

SPECIAL  OFFER!  Both  Novice  License  Studj  Guide  and  NoYlec  Study 
Tapes  SI 9.95.  Order  NP730O* 


OTHER  STUDY  GUmES 


7S 


•  EXTRA  CLASS  UCENSE  STUDY  GUIDE-SG10e0- 
Bslora  going  for  your  1x2  cali,  it  pays  to  be  a  master  of 
the  Extra  class  electronics  theory.  This  study  guide  la 
the  logical  extension  of  the  73  theory  course.  All  the 
theory  necessary  to  pass  the  exam  is  13 resented.  Anten- 
nas, transmission  lines,  swr  are  discussed,  as  weli  as 
noise,  propagation,  and  specialized  com  muni  cat  ion 
iechniques.  This  book  is  not  a  classroom  lecture  or 
memerizailfon  guide,  but  rather  a  logical  presentation  of 
the  material  that  must  be  t/^ders rood* before  attempting 
the  Extra  exam.  Save  yourself  a  retum  tr^p  to  tt>e  FCC 
and  try  the  73  method  first!  $5.95.* 


•  ADVANCED  CLASS  LICENSE  STUDY  GUIDE— 
SGI 081— Ready  to  upgrade  your  license?  To  prevent 
retaking  the  FCC  theory  exam,  you  need  the  73  Ad  vane* 
ed  theory  guide.  S&B,  antenna  theory,  transmitters,  and 
electronics  measuring  techniques  are  covered  in  detail 
In  this  easy-to-foliow  study  guide.  Spec  la  i  modes  and 
techniques,  such  ^^^  RTTY.  are  also  treated.  An  engineer- 
ing degree  is  nt>t  rwcessary  to  master  the  Advanced 
theory— try  this  book  before  visiting  the  examiner's  of' 
f  icel  $6.95.  *  JPiiblished  by  TAB  Books  previous  to  recent 
changes  in  FCC  exam  material} 


CODE  TAPES 

ANY  FOUR  TAPES 
FOR  $15.95! 
$  4.95  EACH 


"GENESIS" 

S  WPM^CT7305— This  Is  the  beginning  tape  lor  people 
wf>o  do  not  know  tr>e  code  at  ali.  It  takes  them  through 
the  26  letters,  10  numtMfS  and  r>ecessary  punctuation, 
complete  with  practice  every  step  of  [t>e  way  using  tf)s 
rrewest  blitz  teaching  techniques.  It  i%  almost  rnifao- 
uious!  in  one  hour  many  poopte— inciudirKj  kids  of  ten— 
aie  ebie  to  master  Uw  code.  Tlve  ease  of  learning  fives 
confklence  to  tiegirvivri  Mho  might  otherwise  drop  ouL 


THESnCKLEft** 

&+  WPM— CT7306— This  is  the  practice  tape  fw  ttie 
Novice  and  Technician  licenses.  It  is  made  up  of  or>e 
solid  f>our  of  code,  sent  at  (he  official  FCC  standard  {no 
ott>ef  tape  we've  heard  uses  1t>ese  standards,  so  mar^ 
people  flunk  the  code  when  they  are  suddenly — under 
pressure^ faced  with  characters  sent  at  t3  wpm  and 
spaced  for  5  wpm).  This  tape  Is  r>ot  memor liable,  unlike 
the  ^any  5  wpm  tape,  since  the  coda  groups  are  entirely 
random  chaiactere  sent  in  groups  ot  five. 


"BACK  BBEAKEB" 

13+  WPW— CT7313— Code  groups  agafn,  at  a  brisk  14 
per  so  you  will  beat  ease  when  you  sit  down  in  front  of  the 
steely^ed  government  inspector  end  he  staris  sertding 
you  plain  language  at  or>iy  13  per.  You  need  this  extra 
margin  to  overcome  the  panic  which  is  universal  in  the 
test  situations.  When  you  ve  spent  your  money  and  tirrie 
to  take  the  te£l.  you  II  thank  heaven  you  had  I  his  bacir 
breaking  tape. 


•COURAGEOUS" 

20+  WPM — CT7320-^C0de  is  wfiat  gets  you  wtien  you 
go  for  tf>e  Extra  class  license.  It  is  so  embarrassing  to 
penic  out  jusi  because  you  didn't  prepare  yourself  wrth 
this  tape.  Though  this  i$  only  one  wcmiI  faster,  trie  code 
groups  afe  sodirficutl  ihat  you'H  almost  fall  asieep  copy- 
ing the  FCC  stuff  by  comparison,  iiJsers  report  ttiet  tfwy 
can't  believe  f>ow  easy  20  pef  really  is  with  this  laniastfc 
one  hour  tape. 


"OUTRAGEOUS" 

25+  WPIW— CT7325— This  is  the  tape  for  that  small 
group  of  owerachieving  hams  who  wouldn't  be  content  to 
simpiy  satisly  the  code  requlrerrerits  ol  the  Extra  Ciaae 
license  it's  ttie  toughest  tape  we've  got  and  we  keep  a 
permanent  file  ol  hams  who  have  mastered  it.  Lei  us 
know  when  you're  up  to  speed  and  we'li  inscrtbe  your 
narro  in  73^s  CW  "Hali  of  Fame." 


SSTV  TAPE 


FOR  YOUR  HAMSHACK 


•  SLOW  SCAN  TELEVtSJON  TAPE-CT7350— Prtzfr 
Winn f fig  prograrns  from  lt>e  73  SSTtf  contest.  Excellent 
for  Denno!  ^.95.* 


•  QSL  CARDS— 73  turns  out  a  fantastic  series  of  OSL 
ca/d$  at  about  half  the  cose  of  having  them  done  else- 
where because  they  are  run  as  a  f  illln  ISelween  prini  ing 
booXs  and  other  items  in  the  73  Print  Shop.  250  Style 
W— QW0250-for  $8.95':  500  Styie  W—QW0500— for 
SI 3.96*;  250  Style  X— 0X0250- for  S8.95';  500  Stvie 
X— OXOSOO:  250  Style  Y— QV025O— for  Se.95*:  500 
Style  Y— QYOSOO— for  $13.95.*  Allow  6-12  wks.  for 
delivery. 

•  LIBRAHY  shelf  boxes— Theae  sturdy  white,  cor- 
rugated»  dirt  resist  an  I  boxes  each  hold  a  full  year  of  7^^ 
Kilobaud  Mfcrocomputing  or 80  Microcomputing.  With 
your  order,  request  self -sticking  labels  for  any  of  the 
foiiowing.  73,  Kilobaud  MicfocomputfTtg,  80 Microcom- 
ptittng,  CO,  OSL  Hsm  ftadio.  Persona f  Computing, 
Radio  Efsctronics.  fnterface  Age,  and  Bytef,  Order  1  — 
BX1000— for  S2.00':  or<*6r  2-7- BX2002— for  $1,S0 
6^cri*.  order  8  or  more- BX 1002- lof  11^  each*. 


BAAGAZmE 


W2NSD/1 


W2mD/i 


style  Y 


Style  W 


l^€$^fl  H 


Style  X 


•  Preserve  ar>d  protect  your  co4fectiort  for  a  lifetime! 
Order  these  handsome  red  £>lfKlers  with  go4d  lerterlng. 
S7  50  lor  t,  3  fbr  ^1  75,  6  tor  S42.00.  (Postpaid  within 
U^,  f>lease  add  S2.50  per  ordef  outside  USA.)  Check  or 
IROrtiey  Qnim$  onty,  no  pftone  of  C.O.D.  orders.  73 
P.O.  Box  5120.  Philadelphia,  PA  19141. 
•PfOTe—AboTe  Bddrew  for  Blfiderm  ftfily. 


BACK  ISSUES 


•  BACK  ISSUES— Complete  your  col  Section;  many  are 
prime  collectables  now,  classics  in  the  field!  A  full  coii- 
lection  is  an  invaluable  compendium  of  radio  and  eiec- 
tronl&s  know  ledge  I 

STOOOO— Single  back  isaue  before  July  1960. $3.00 

ST0250— Single  back  issue  after  July  1 960..  »^*»«.... $3.50 

ST0500— 5  your  choice. ,.. .,^.m. .>>»■«.»■■■**. $8-76 

ST1000— to  your  choice.,....,™.^-- «««,S14  00 

ST2500— 25  our  choice. ..„ ^^ ^.^^.S12W^ 

ST2S01— 25  youf  choice..... _._ „....„.«. „.425jO0 


•  FftEE  BACK  tSSUE  CATALOGS  are  yours  lor  the  ask- 
ing  specify  73  Ktagaztrte,  Kilobaud  MtcrocompuUng. 

andJor  dO  Mpcrocomputmg  back  issue  catalog  when  you 
serid  your  naiT>e  arrd  address  to  us  on  a  postcard. 


BINDERS 


'Use  the  ofdef  card  in  this  magazine  or  itennize  your  order  on  a  separate  piece  of  paper  arnj  mall  to:  73  Radio 
Bookshop  ♦  Petertaorough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information.  No  C.O.D.  orders 
accepted.  All  orders  add  $1.50  hand  ling  Please  allow  4-6  weeks  for  deli  very.  Quest  ions  regarding  your  order?  Ptease 
write  to  Customer  Service  at  the  above  address.  (Prices  subject  to  change  on  books  not  published  by  73  Maga^lne.^ 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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THE  35  TECHNICAL  LIBRARY 


•  BEHfND  THE  DIAL— BK 7307— By  Bob  Grov«.  G«t 
more  iun  out  ol  shortwave  iistentnc  wilh  this  Ifiieres^ 
irtg  guJde  to  recaivera,  antenriAS,  F^dqusnctes  and  iiv 
lerfererrce.  M  95  * 

•THECHAILENGE  OF  100— BK73Q9— is  ttve  newest 
hoejk  in  th«  7!?  technFcal  library,  dedicated  to  160  rrtelev 
opefating.  Sb  Dunn  provides  ail  njocessary  infcKmatiOfi 
to  net  started  on  this  unique  barKl,  The  al^-importaiii 
antenna  Ami  ground  systems  are  dsscrlbed  in  detail. 
The  jntrodyelton  contair>s  Intefestino  photos  of  Slew 
Perry's  (the  King  oi  160)  shack.  Thl&reletence  is  a  muet 
for  new  and  experlencad  "Top  Band'*  operators.  Prloft: 
$4.95.* 

•  SSB.  .THEMlSUNDeRSTOOOMODE-aK7351-by 
James  8.  Wilson,  Single  Sideband  Transmission,,, 
thousands  of  us  use  It  ^vefV  day,  yet  H  remains  one  of  the 
least  understood  facets  ot  amai'&ur  rati  I  o.  J.  B.  WHson 
presents  s«vQrai  methK>ds  of  s^datuind  qenaration,  «jn< 
ply  illustrated  wim  charts  ar^  schemalics.  which  will 
enable  thei  ambitious  neadef  to  (Construct  hia  owr>  side- 
band generator.  A  must  for  the  technlcatly-serioiis  hams. 
S5j50,' 

•  PROPAQATIOH  WIZARD'S  H AN OBOOK— 61^7302— 
ttf  J.  H.  Nelson.  When  simspois  mldled  the  Mporldwkls 
communications  notworHs  of  the  I94(rs,  John  Henry 
NelsoTk  looltad  lo  the  planets  lof  an  answ^.  Ttw  r^uit 
was  a  theory  of  propagation  forecasitng  ttased  upon  in- 
CQfplanetary  alignment  that  made  the  author  the  rriost 
peNable  lorecastef  in  Amerk^  today.  The  book  provides 
an  enlightened  loo^c  at  communications  past,  present, 
and  future,  as  welt  as  teaching  the  art  of  propagation 
forecasting,  $6,95.* 

•  TOOLS  A  TECHNIQUES  FOB  iLECTBONICS- 
0K734a— by  A.  A,  WIcKs  is  an  easy-to-understand  book 
written  for  the  beginning  kit  builder  as  well  as  the  ex^ 
peri e need  hobby rst  It  has  nurnAnous  pictures  and 
descnplton^  of  Itie  safe  and  correct  ways  to  use  basic 
and  specialtzed  toots  for  electronic  projects  as  well  as 
specialized  metal  worts ing  tools  arxJ  the  ct^emical  aids 
which  are  used  in  repair  stiopa.  14.^1.* 


FOR 
THE 


CONTE 


•  THE  CONTEST  COOKBOOK -BK730a— reveals  the 
se<?ret&  of  the  contest  winners  (Domestic,  DX  and 
speciaity  contests},  complete  with  ptiotos  and  diagrams 
of  €<ruiprrieht  mwS  0y  the  top  scorers.  Find  out  how  to 
fnaKe  150  contACta  In  one  tKHir.  ^.95,' 


NEW! 

•WORLO  PRESS  SERVICE  FREOUENCfHS— BK1202 
— fay  Thomas  Harririgton  Can  t  wahi  to  neaf  the  eve- 
ning news,  or  are  you  wondsflno  about  the  news  that 
^UBren't  hearing?  Receive  bv  fiad^o  Teletype  (RTTV) 
a^/the  world  news  and  financial  happenir^gs  from  the 
^Morld  Capitols  on  a  24  hour  a  day  basis  This  book  gives 
you  the  frequencies  and  limes  of  broadcast  of  such 
news  services  as  AP,  (J PI,  Reytero^  TASS,  VOA  and 
London  Press.  Also  included  ta  an  IntroduclEon  to 
HI  lY  with  information  on  equipment,  antennas,  abbre^ 
vlations— everything  you  need  to  get  started  In  BTTV. 

*THE  NEW  WEATHER  SATELLITE  MANDBOOK- 
BK73S3— by  Df.  Ralph  E  Taggart  WBeDOT.  Here  is  the 
completely  updated  and  revised  edition  containing  all 
ttiB  information  on  the  most  sophisticated  and  effective 
spacecraft  now  in  orbil  This  book  serves  both  the  ex- 
F)efienced  amateur  satellite  enthusiast  and  the  new- 
oomef  It  is  an  introduction  to  sa  tell  lie  watching,  pio^ 
viding  all  the  information  required  to  construct  a  com- 
pleie  and  highly  effective  grourid  station.  Solid  hard^ 
ware  design  s  and  a  1 1  the  i  nstnjct  ions  necessary  lo  ofMT- 
ate  the  equipment  are  Included.  For  e^perimentefs  wtio 
are  operattng  stations,  the  book  details  ail  procedure 
necessary  lo  modify  equipment  for  the  new  series  of 
spacecraft.  Amateur  weather  satellite  activity  repre- 
sents a  unique  blend  of  intere^ls  encompassing  elec- 
Ironics,  meteorology  and  astronautics.  Join  the  privi- 
leged few  in  watching  the  spectacle  of  earth  as  seen 
ffom  space  on  your  own  monitoring  equipment.  S8,95/ 

•  rVIASTER  HANDBOOK  OF  HAM  RADIO  aRCUlTS— 
BKT033 —  This  is  an  encyclopedia  of  amateur  radio  cir 
cults,  cleaned  from  past  issues  o1  73  Magsifoe  and 
carefuiTy  seiectfld  according  to  applicatiofi  You'ti  find 
many  youV«  n«vef  seen  twfore,  some  nevu  twists  on  the 
tried  arxl  true,  and  several  triat  have  beefi  kmg  forgotten 
but  are  well  worlti  nsmembwinQ.  Wtiere  your  menm 
ranges  from  rafichewfrig  to  EME,  from  CW  to  siow^^can 
TV,  from  DX  to  countY  nets,  this  harvdbooti  will  be  a 
we^lcome  addition  to  your  shacK.  S6.96.* 

•  OWNER  REPAIR  OF  iRADtO  EQUIPMENT— BK7310- 
Frank  Glass  KCRQ  shares  over  40  years  of  operating,  ser- 
vicing, and  design  CKperfence  In  this  booik  which  ranges 
from  the  elemenlary  to  the  highly  technical  written  for 
the  top  engineera  in  the  field,  ii  Is  written  In  r>arratlve 
style  on  the  subldcts  of  electronic  servicing,  howcompO' 
nents  work,  and  how  they  are  combined  to  provide  com- 
munication equipment.  This  booh  wIM  help  you  under- 
stand the  concepts  required  to  service  your  own  station 
equipment.  17.95.* 

•  IC  OP^AMP  COOKBOOK— BK7Q2fi— by  Waller  G. 
tlurvg.  Covers  noi  only  the  baste  theoryot  the  I  Cop  amp 
In  Qiaat  detail,  but  also  includes  over  E50  practical  cir* 
OJit  applications,  iibeTatty  iltustr«ted.  592  pages. 
5^  kS'/^,  sottbound.  114.95." 

•  THE  POWER  SUPPLY  HANDBOOK— BK7305— 
Need  a  power  supply  ^or  a  gadget  you're  building?  In 
the  POWER  SUPPLY  HANDBOOK  there  are  dozens 
rBady4o-bu4ld.  plus  detailed  si^pB  for  designing  your 
own.  There  are  circuits  and  pans  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly 
stable  regulated  versions,  ff  you  need  a  circuit  to  con' 
vert  a  DC  voltage  lo  a  higher  or  lower  voltage,  turn  DC 
Into  AO  or  AG  to  DC— then  this  is  the  book  you  need. 
With  more  than  400  pages,  you  should  be  able  to  fir^d 
lust  the  ctrcuU  you  r^ed.  Without  a  doubt  one  of  thfl 
best  power  supply  source  booKs  available,  compiled 
by  the  editors  0^  fy.  $3.95.* 


HANDBOOKS 
FOR  THE 
HAMSHACK 

•  THETENMmRFMHANDBOOK— BKtl90— by&ob 
Heit  K9EJ0.  Ttiis  handbook  has  been  published  to  help 
tfie  ten  meter  errtbusiast  leann  more  about  tf>e  many 
mettKXis  of  oor^vertNms  and  tricks  that  are  used  to  nmk« 
e?(iat*ng  units  work  ijettef-  Join  the  great  "tinkefers"  of 
tt>e  wortd  on  ten  FM  and  enjoy  the  fantastic  amount  of 
fun  in  communlcaiing  with  amateur  statkins  wortdwkje 
on  ten  meter  FM.  S4,55," 

•  THE  PRACTICAL  HANDBOOK  OF  AWATEUR  RADtO 
FM  REPEATERS»-BK11^— by  Bill  PaatemaK  WA6ITF 
(author  o 1 73  Magazines  monthly  column  "Looking  Was!"} 
This  is  the  book  for  the  VHF/UHF  FMer,  compiled  from 
material  submitted  by  over  a  hundred  individuals,  clubs, 
org  an  lotions  and  equipment  mBnutaciurers.  A  "must 
have"  for  your  haffl  shack  shell.  StZ96. 


The  35 


Test  Equipment 
Library 


•  VOL  r  COMPONENT  TESTERS- LB 7359- 


how 


to  tiuild  transistor  testers  [Si,  diodft  testers  0).  10  test^ 
ers  i3),  volt  niters  and  VTVMs  (f ).  ohmmeters  \B  differ- 
ent kinds^,  inductance  (Si.  capacity  ^  Q  measure- 
ment, crystal  cttecking  (6>.  tempersiure  (2),  aurat 
meters  for  the  bllrfcd  (3J  and  all  sons  of  miscetlaneous 
data  on  meters  .  using  them,  making  them  more  ver- 
satlie,  making  standard^.  Invaluable  book.  S4.95/ 

•  VOL  II  AUDIO  FREQUENCY  TESTERS— LB73eO= 

|am  packed  with  ail  kinds  ot  audio  frequency  test 

equipment,  it  pure  into  SSfl,  RTTY,  SSTV,  etc,  this 
book  is  a  must  for  you .  -  .a  oood  book  tor  hi-fi  addicts 
and  experimentefs,  too!  S4.55.* 

•  VOL  m  RADIO  FREQUENCY  TESTERS- 1^7361 — 
Radio  frequency  waves,  the  common  denominator  at 
Amateur  Radio  Such  items  as  SWR.  antenna  Im- 
pedance, line  impedance,  rf  output  4nd  field  strength; 
detailed  instructions  on  testing  tlHWt  items  includes 
sections  on  aignal  generators,  crysiai  catitKators,  grid 
dip  osclliators^  rKHse  genefaiors,  dummy  loads  and 
much  rr)or&  S4J&* 

•  VOL  tV  iC  TEST  EQLI1PMENT-LB73a2-&ecQme  a 
troubleshooting  wiiard!  In  this  lourth  volume  of  the  73 
TEST  EQUIPMENT  LIBRARY  are  42  home  construct  ion 

Rrojects  for  buitding  test  equipment  lo  work  with  your 
am  station  and  in  servicing  digital  equipment.  Plus  a 
cumulative  index  for  all  four  volumes  for  the  73  TEST 
EQUIPMENT  LIBRARY.  54.95.* 

•  RF  AND  DlQtTAL  TEST  EQUIPKAENT  YOU  CAN 
BUILD— BKl044-'Rf  burst,  function^  square  wave  oen> 
erators,  variable  length  pul:se  generators-- 100  kHz 
marker^  l-f  and  rf  sweep  generaEors,  audio  osc,  afM  slg^ 
nal  injector,  146  MH^  synthesizer,  digital  readouts  for 
counters,  several  counters,  prescaler,  microwave 
meter.  «i&  252  pagas.  S5.9&.' 


'Use  the  order  card  In  ihU  magazine  or  itemize  your  order  or>  a  separate  piece  of  paper  and  mail  to:  73  Radio 
Bookshop  •  Petertjo  rough  NH  034S&  Be  sure  to  inciude  checker  detailed  c^^^lt  card  information.  No  C.O.D.  orders 
loeopted  Ail  ofdersaddSt  SOhandling  PI  ease  allow  4-6  woota  for  deti^ery.  i3uestions  regarding  your  order?  Please 
wr^te  to  Customer  Service  at  the  at»ve  address.  iPrices  subject  to  cHari^on  bootts  rtot  published  by  73  Magaz^neJ 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


ANTENNA  BOOKS  5  new  antenna  books    THE  WELL 


'^M 


VHF 


ANTENNA 


^0^ 


•  VHF   ANTENNA   HAMDOOOK— B^736@^The   NEW 

VHF  Antenna  Handbook  details  the  iheoiy,  desiQA  ami 
co<is1ruc1k>n  of  hundrads  of  dtffomnt  VHF  and  UHF  in- 
lonnas .  .  A  pf  acOcaf  tsook  wrltlflin  for  the  average  ama- 
teur who  takes  Joy  in  building,  not  full  o\  complex  for- 
mulas for  the  design  enqine^r.  PacK^  with  fabulous  an- 
lenna  pro|ectsyou  can  but  Id.  t6.&5,* 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS - 
Wllh  the  QIANT  Book  of  Amaliiur  Radio  Antennsf— 
BK1104— by  your  side,  antennas  wUI  becorriie  the  least  ol 
your  worrlos^  Over  450  pages  of  design  ideas,  theory  and 
^^e^ence  data  make  thJs  boo4t  live  up  to  its  title.  The  7 
cHept^s  cover  evefvlhlng  Irom  basic  antenna  t^vaofy 
throuQl^  designs  for  DlY  aco^aofiia;.  as  miqII  as  demons  o\ 
antenna  designs^  Wheiti^  planning  to  build  or  buy, 
deslQn  or  admire,  lest  or  efijoy  a  ham  antenna— this  la  the 
took,  for  you.  From  tite  editors  of  73t  pubHshed  by  Tab 
Booh&S8J9&' 

•  n  OIPOLE  AND  LONa-WIRE  ANTENNAS— 8K1016 
—by  Edward  M  Noii  W3POJ  This  fcs  the  first  collecllon 
of  vtrtuaHy  every  type  of  wiire  antenna  used  t?y  aTna- 
t^urs,  Inc^yd^  dimensions.  coniHQLirations,  and  da- 
latled  const  motion  data  tor  73  different  antenna 
typiS.  Appendices  deacfit>e  ttie  construction  of  noise 
trnlQes.  One  luners,  and  data  on  mea curing  re$ofiant 
ffequency,  velocity  facior,  an<j  swr,  S5,50,~ 

•  PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR 
— BK1015— A  manual  de^cribFng  how  to  equip  a  ham 
Station  with  a  suitabfe  antenna.  A  wide  range  of  antenna 
topics,  systems,  and  accessories  are  presented  giving 
the  rtader  some  food  for  thought  and  practical  data  for 
construction.  Designed  to  aid  the  experienced  ham  and 
novice  as  we IL  Only  $9.96/ 


•  ALL  ABOUT  CUBICAL  QUAD  ANTENNAS  (2nd  *d(- 
tion^BKnge—Th©  "Classic "  on  Quad  destgn,  theory, 
const  rue  lion,  and  ope^stlon  New  2nd  edition  contains 
new  feed  and  matching  systems  and  new  data  %4  75* 

•  BEAM  ANTENNA  HANDBOOK  (New  Sth  edition)— 
BK 11 9  7 — Y  a  g  i  beam  t  h  eory ,  const  ruct  ion  and  operai  I  on. 
Intormation  on  wire  beams.  SWR  curves  and  matching 
systems.  A    mugt*'  for  serious  DXers.  $5.95' 

•  VHF  HANDBOOK  FOR  RADIO  AMATEURS-BK119e 
—Contains  informatFon  on  FM  theory;  operation  and 
ecjuEpment,  VHF  antenna  design  and  construe! Ion,  satel- 
Ine-EM£.  and  the  newest  solJd-state  ctrcuiis.  56.95* 

•  THE  RADIO  AMATEUR  ANTENNA  HANDBOOK— 
BKt199— All  about  wire  antennas,  beams,  luners. 
baiuns.  coax,  radials.  SWR  and  towers.  Clear  artd  com- 
plete informatfon  $6  95* 

•  SIMPLE,  LOW  COST  WIRE  ANTENNAS  FOR  RADIO 
AMATEURS~BK  1200— All  new  data  ap>d  evsryihm^  yo^j 
want  to  k/KMr  about  tow-cost,  mutti-tiarid  antennas,  \rmn- 
pensive  b^ams,  "invisible"  antennas  lor  hams  in 
^*ttMign"  locaiions,  f8.99* 

COOK  BOOKS 

•  TTL  COOKBOOK— 6 K 1063— by  Donald  Lancaster. 
Explains  what  TTL  Is.  how  it  works,  arid  how  to  use  it. 
Discusses  practical  applications,  such  as  a  dig  I  tat 
CO  u  nter  and  d j  splay  sy st  em ,  event  s  cou  n  t  er.  e i  ec  t  ron  Ic 
stopwatch,  digital  voltmeter  and  a  digital  tachometer, 

•  CMOS  COOKBOOK— BKtOII— by  Don  Lancaster. 
Details  the  application  of  CMOS,  the  low  power  logic 
family  suitable  for  most  applications  presently 
dominated  bv  TTL.  Required  reading  for  every  serious 
digital  experimenter!  $10.50.' 

•TVT  COOKBOOK  — gK1064— by  Don  Lancaster, 
Describes  the  use  of  a  standard  television  receiver  as  s 
microprocessor  CRT  terminal.  Explains  and  describes 
ctiaracter  generation^  cursor  control  and  interface  in- 
formation in  typical,  easy  lo-underst and  Lancaster 
style.  $a35/ 


EQUIPPED 
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UNITED  STATES  AMATEUR 

RADIO  PRIVILEGES 

bj  claaa  of  license,  emiAalon  t.rp«i  ahiI  ir^- 
qvrndy  from  IBQ  thru  3  meter^^  mcludXn^  pro- 
vision for  ibe  ncv  30,  1 7,  ajid  12  me£cr  b&nda. 
This  22  I  aa  In,  Iwelve^^ciJor  chart  !■  the  ftriit 
of  Its  kind  to  tx  both  Inf  ornuitiTC  uid  decora- 
tivc.  $3 .DO  value «  011I7  81,99  wtth  the  pur- 
cbaee  of  I  or  more  books  from  the  Radio  Book- 
■hop.  (SuppUet  limited,  order  now,} 
CH7300S1.0a. 
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•  HOW  TO  DEFEND  YOURSELF  AOAINST  RADAR— 9K 1201  — by  Bruce  F  Bogner  and  James  R  Bodnar,  a  \B^m 
and  radar  expert.  Thjs  t>ook  giws  you  the  ammunition  to  chaUenge  the  radar  "evidence"  that  usuaity  beads  to  a 
Spaedino  conviction.  The  major  part  of  \he  book  dmail»  the  inner  worlcings  of  radar— you'll  become  more  of  an  ex- 
pert than  most  police  otfic«rs  and  judges.  The  remainder  of  the  booh  outlines  how  Jo  defend  yours^t  against  a 
Spoed^ng  ticket— tt^observai+ons.  measures  and  testimony  you  must  obtain  10  defend  youfselt  witi^oui  the  help  of 
a  ls*y».  The  prt^e  is  a  lot  less  inan  a  tirve!  $6.95' 


•  WORLD  REPEATER  ATLAS-BK7315— Completeiy  up- 
dated, over  230  pages  ot  repeater  listings  are  indeiced  by 
location  and  frequency^  More  than  50  maps  ptnpoint  3000 
repeater  locations  thtoughout  thie  USA  foreign  Ustfnga 
include  Europe  the  Middle  East^  South  Amertca.  and 
Africa.  S4J6*' 

•  THE  MAOIC  OF  MAM  RADtO-BK73l?-by  JerroW 
Swank.  W8HXR  begins  mXh  a  Grief  nistory  ol  amatew 
radio  and  ol  Jerry's  invotvetnem  in  it.  Pa/t  2  details  nuaiTy 
of  ham  radio's  tierolc  momerrt&  Hamclom's  close  ties 
with  the  contir>eni  of  Antarctica  are  the  subiect  of  Part  3. 
In  Part  4  ttte  Strange  and  humorous  sides  of  ham  life  get 
Iheir  due.  And  what  of  ttw  firtwe?  Part  &  peers  into  the 
crystal  ball.  $4.95.' 

•  A  GUIDE  TO  HAM  RADlO-BK73£l-by  Larry 
KahanerWB2NEL  What's  Amateur  Radio  all  about?  You 
can  learn  the  basics  of  Ihls  fascinating  hobby  with  this 
excellent  beginner'sguide.  It  answers  the  most  frequent- 
ly asked  questions  In  an  easy-going  manner,  and  It 
shews  the  best  way  to  go  about  get  ting  an  FCC  license. 
A  Guide  to  Ham  Radio  Is  an  ideal  Introduction  to  a  hobby 
enioyed  by  people  around  the  world.  $4  95.* 

•WOHLD  RADK)  TV  HANDBOOK  IMI,  35TH  EDITION 
— BKlTd4— Ttiisbooklstt^ebibleof  intern.aiiona^  broad- 
casters, provkJIr^  ttw  only  authoritative  source  of  exact 
informatkin  about  broadcasting  and  TV  statk>ns  world 
wide.  This  1981  ed^ton  is  comp^etety  revised,  giving 
comprehensive  covefage  of  st^orl,  miwJtam  and  long 
wave,  560  pages  of  vital  aspects  ol  world  llstenlriig. 
$16.50 
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•  SOME  OF  THE  BEST  FROM  KfLOBAUDnyilCftOCOM* 
PUTING— BK7311— A  collection  of  the  best  articles  that 
have  recently  appeared  in  Kilobaud/  MICROCOMPUT- 
ING. Included  Is  material  on  the  TRS-SO  and  PET 
systems.  CP/M,  the  808a/8085jfZ80  chips,  ihe  ASR'33  ttf- 
mlnal.  Data  t^ase  management  p  word  pfocessing,  te:<t 
editors  and  file  structures  ere  covered  too.  Programming 
techniques  and  hardcore  hardware  construe! Ion  prop 
ects  for  modems,  hlQh  speed  cassette  Interlaces  and 
TVTs  are  al&o  included  in  this  large  format ^  200  plus 
page  edrtloa  $10.95.* 

•  40  COMPUTER  GAMES-BKrsei  —Forty  games  In  aH 
In  nine  different  categories.  Games  for  large  and  small 
systems,  sind  even  a  section  on  calculator  games.  Marry 
vw^lons  of  BASIC  used  and  a  wide  variety  of  systems 
npr^ented  A  must  for  the  serious  computer  gam^^ 
man.  $7.95* 

•  THE  HEW  HOBBY  COMPUTEWS- 6K7340— Ttiis 
tkook  takes  it  from  wtwe  "HOBBY  COMPUTERS  ARE 
HERE^"  leav^  off.  wMti  chapters  on  Large  Scale  Integra- 
tion, how  to  choo^i^  a  microprocessor  chip,  an  introduce 
tton  to  proflfammmg,  low  cost  UQ  tor  a  comput  i.  corn- 
peter  arfthmetic,  checking  memoiY  boards  ,  .and 
muot%  m«ch  rrMxel  Don't  mjss  this  tremendous  ^aluet 
Ontyf4.95.* 


•  UNOERSTANDINQ  AND  PFtOGf^AMMfNG  MICRO- 
COMPUTERS-BK  7382— A  valuable  addition  to  your 
computino  library.  This  two-pail  text  includes  the  best 
articles  that  have  appeared  in  73  and  KlloOaud 
Microcomputing  magazines  on  the  hardware  and  soft- 
ware aspects  of  microcomputing.  \^eN-known  autt>ors 
and  weirslructured  text  helps  the  readef  get  involved. 
$10,95* 

•  HOW  TO  BUILD  A  MICROCOMPUTER- AND  REALLY 
UNDERSTAND  IT- BKr325— bv  Sam  Creason.  The  elec- 
tronics hobbyist  who  wants  to  build  hlg  own  micTocom- 
puter  System  now  has  a  practical  "How  To"  guidebook, 
Ttiis  book  is  a  oomt>lnation  technical  manual  and  pro- 
gramming guide  that  takes  the  hobbyist  step-by-step 
through  ine  design,  constniction,  testing  anddetHjgglng 
dl  a  oomplete  microcompuior  system.  Must  reading  for 
anyone  desiring  a  true  understanding  of  small  computer 
systems.  I9il5.* 

•  HOeey  computers  AAE  HEREi-BK7322-lf  yo^ 
want  to  come  up  to  speed  on  how  computers  wod^. . 
hardware  and  software. .  this  Is  an  excellent  book,  ft 
starts  with  fundamentals  and  «jcptalrv3  the  circuits,  and 
the  basics  of  programminc.  along  with  a  coupl>e  of  T^ 
construction  projects.  ASCII-Baudot  etc  TMs  book  has 
the  Itighest  racommertdations  as  a  teaching  aid.$4J5.* 


*Use  the  order  card  in  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio 
Bookshop  •  Pet ertiorough  NH  03456.  Be  sure  to  Include  check  or  deial  led  credit  card  Information.  No  CCD  orders 
accepted'  AM  orders  add  $1 .50  handling.  Please  al  low  4-6  weeks  for  del  I  very.  Questions  regarding  your  order?  Please 
write  to  Customer  Service  at  the  above  address.  (Prices  sub|ect  to  change  on  books  not  published  by  73  Magazine,) 
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S  7.» 


GUNT  BOOK  OF  AMATEUR  RAPO 

AHT©«**S — ,»1 2JS 

AQMOETOHAWmAtMO    _      t  *i6 

»«OBBr  COiffVTERS  ARE  If  ERE.  -S  *M 
HOW  TO  BUILD  A  HlOIOCOlCFyTEft  « 
REALLY  UNDERSTAND  "  f 


NOW  TO  DEFEND  YOURSELF  AQAJHST 

nMkAn^. s  &JS 

K  OP  AMP  nofWfinfw  f*f?* 

MAQi^COF  KAM  RADIO J^  4.SS 

MASTER  HAiiDBOOK  OF  HMA  BAO©  Cf  R- 

TH  E  NEW  HOBBY  COM  PUTERS....J»  4M 
THE  NEW  V(^eArMER  SATELLITE 

HA  NDBUOPC  ......H,i-....rr.1-HW.M.Mlrtil+ttH...i.#      BrVS 

NOVICE  THEORY  TAPES ...«...wJlS,«6 

OWNER  REPAIR  OF  RADIO  EOUlPMENT 

, „„_.»  7.96 

POWER  SUPPLY  KA44DBOOK S  9M 

PRACTICAL  AHT0«NA£  FOfl  THE  RADK) 

AMATEUR  I  iJS 

THE  PRACTICAL  NAN  D«lOOK  OF  PM 

ItPEATERS _f  fifi$ 

PnOPAOATION  WtZAROS  HAHDBOOlC 


OSLCAROS— SlYtE 

OSL  CARDS— STYLE  W^iSft 
08L  CARDS— STYl£  !-»& 
OSi  CAROS^STYIjE  H-SOO 


.4  flSS 


luas 
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Brings  you  the 
braa|E|lvoushsE 


■*    'i'.r.'--^-'-'i' 


fc> 


m- 1 


MODEL  MM-1 
MORSEMMC 

awnnEnzED  KEYER 

GREAT  FOR  CONTESTING, 
DX  OR  CODE  PRACTICE. 


$199.95 


CK-1  CONTEST  KEYER  $I29.9S 

MK-t  ilANCMRO  KEYEi$79.9S      til 

HfTl  MORSE  TRAINER  $99.95 

KM  MORSE  XEYER/TRAiNER  $129.95 

ME!  MEMORY  EXPANSfON 

BdARDFOR  MM4  KEYER  $59^95 
AC-1  600  Ma.  A.C.  SOPHY 
FOR  MM-1  KEYER  $14.95 
AC-2  350  Ma.  AX.  SUPPLY 

OTHER  KETERS  $9.95 


WRITE  FOR  COMPLETE  SPECIFICATIONS 
WE  STOCK  KENWOOD,  ICOM  AND  YAESU. 
IRIE  FOR;::COM|i|l|:Jl^y)q       . 

IInD  HE|3  fiANSi:EIVERS^ 

YAESU  FT  207R       2  METER  $269.95 
ICOM  IC-2AT  2  METER  $242.50 

iiiiwobD  iMmi  iiTEr  $375.00 

TEMPO  SIT  2  MER  $275.00 1 


$39;95l 
IS0P0LE444  BASE  ANTENNA  $49.95 

Nil  Sai^  TjlX      ^^^y  ~  ^  property  decoiQsled  aiv 

^^^^i        dfs  or  tnctsase  ywr  slmptoi  (S^ance^ 


CALL  TODAY  406-259-9554 
CONLEY  RADIO  SUPPLY 

311  N.  16th  St.  Billings.  Montana  59101 


The  HD-73 

Rotator 
by  Alliance 

A  precision  instrument 

built  to  last. 

The  HD-73  combines  Dual-Speed  rotation 

and  a  single  5-position  switch  with  the  clear 

visibility  of  a  backtit  D  Arsonval  meter  So 

you  get  precise  control  for  fast  and  fine  tuning. 

And  the  advanced  technology  of  HD-73 

is  backed  by  quality  construction.  Heavy 

duty  aluminum  casings  and  hardened  steel 

drive  gears.  Lifetime  factory  lubrication  that 

withstands -20°F.  to 

120^F.  temperatures. 

The  superior  design 

of  the  HD-73  mast 

support  bracket,  with 

optional  no-slip  positive 

drive,  assures  perfect 

\^^   in-tower  centering  with 

no  special  tools. 

Automatic  braking 

minimizes  inertia 

stress. 
Easy  to  install,  a 
pleasure  to  use, 
The  HD-73  is  on 
I  your  wavelength. 
Write  for  perform- 
ance details 
today. 


r 
I 

I 
I 

I 
I 
I 
I 
I 
I 


I  want  to  tune  in  on  HO-73. 

D  Send  coinptete  cfetaits 

D  Give  me  the  name  of  my  nearest  deafer. 

NAME 

ADDRESS- 

CITY 


STATE 


ZIP 


The  Alliance  Manufaclyrmg  Company,  Inc., 
Alliance,  Ohio  44601        ^^^^ 


^ 
I 
I 
I 
I 
I 
I 
I 
I 
I 


0^See  List  of  Advefitsers  on  pege  fH 
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1.^418 


WE'RE  ROLIN 
IN  CRYSTALS! 

2  Meter  Crystals  —  $3.95  each 
(10  or  More  —  S3.50  each) 

Quick  DeHvery 


We  Stock  Crystals  For; 


Rolin  Distributors 


Clegg 
Kenwood 
Standard 
Lafayette 


Drake  kom 

Midland  Regency 

Wilson  Yaesu 

Tempo  VHP  Eng 

(We  Also  Accept  Orders  For  Custom  Crystals.) 


P.O.  Box  436  Department  7 
DuneLlen,  rH.J:08812 

201-469-1219 


m 


The  BEST  in  Code  Converters 

THE  INFO-TECH  M200-F  TRI-MODE 
CONVERTER 


111     - 


kMTHi  UC 


.^^ey^- 


MHWt 


v^fT^w*. 


mmm 


Converts  Morse 

&RTTY 
[Baudot  &  ASCII) 
to  video,  and  serial 

Baudot  or  ASCII  for  hard  copy 

Morse  Reoeption:  6-55  wpm  standard  [simple  user  adjustment  for  higher 
speedsl  Automatic  speed  tracking  &  word  space  adjustment. 

RTTY/ASCII  Operation:  Decodes  RTTY  [45,  50.  57,  74,  100  Baud)  and 
ASCII  (1 10  &  300  Baud),  Auto  CR/LR  automatic  thresliold  control. select- 
able unshifl  on  space,  limiter  is  switch  selectable,  solid  state  tuning 
"meter'".  Demodulator  has  3  fixed  shifts  and  1  tunable  shift,  user  select- 
able printer  outputs  in  ASCII  or  Baudot  for  all  modes  with  crystal  con- 
trolled baud  rate  generator.  RS232,  TTL  &  isolated  loop  outputs.  User 
adjustable  autostart,  ^.^^  ^(^QR  00 


Video  Display  Formats 

(User  Sefeciabte) 
16  lines  x  32  characters,  16  lines  x  72  characters, 
25  lines  x  32  characters.  25  lines  x  72  characters 
50  or  60  Hz  operation.  Cursor,  on  or  off 

Built-in  1 15/230V  power  supply 


FOB  factory 


or  See  These  Dealers 


CotKion  AfiUilaur  Supply 
3D7  McLean  Ayertie 
H^tat^^UlK  Keniiioky  42240 
|SQ0ai@^534 

CoifTuy  Pioc^ts 

Whfig  Roek,  BC  Canada  V4BlNa 
(604)  53fr305a 

Olalla  Aitiateuf  Radio  Supply 
Rapid  Gtw  South  DskotB  &7?0l 

G«fifiarttQfwn  Am«tcyr  5upfi<ty 
3202  SE^rvner  AvE9\«e^ 
Memohs,  TenneSf»3n2 
l-80l>23&€T68 


1^35 


QUlef  A^soclAtas,  inc* 

52  Park  fs^i^jnue 

Park  Hidge,  N^w  Jersey  0T656 

(20ir391-7a87 

OlolBi  Conwmnlcaliont 

Cocoa  BeacK  FtorMia  32931 
005)783-3624 


Hhr  fUdia  Cwit&r 

&342  CMtve  Bivo 

Si  Ijouis,  Missouri  63132 

i^60(>aa5-:!e36 

Michigan  Radio 

tun  C)fmion«  Mictugan  48045 
(313*  469-4656 


INFO-JTECH 


We  accept 

Mastercharget  Visa 

N  &  G  Dislribullng 

T265NW  i^lhSlrwel 
Wllajni,  Fiofida  33126 
(305)5^-9685,  T^Jfil  70 

MfcWoftd 

Owt^  Counry  Airport 
Or^cffl^.  New  Yofk  13424 
(315)  738-0470 

i-aoo-44a-933a 

Ray'a  Amaleuf  Radio 

169U  US.  Highway  iOSotilh 
Deatwater.  Fior«ia  335i6 
(B»3J  535-1416 

Uiliv«r$al  Amit#ur  RkHo 
18B0  A^isa  Dt'Vfc' 
ReydotdsbuTg.  O^  430G8 
1614)  8684267 

ELECTRONIC 
EOUIPMENT 


Manufscture^i  by: 

DIGITAL  ELECTRONIC  SYSTEMS.  IMC. 

1633  Wisteria  Court  •  Englewood.  Florida  33533  •  813-474-9518 


FREB! 

RADIO  AMATEURS 

WORLD  ATLAS 

with  purchase  of  famous 

CALLBOOK 

MAP  LIBRARY! 


Here's  an  offer  you  cani  refuse!  You 
receive  three,  information-packed,  Ama- 
teur Callbook  maps,  tolded.  plus  the 
World  Atlas  tor  only  $4.50  plus  $1.50 
shipping  and  handling.  If  purchased 
separately,  total  value  of  map/ atlas  ofter 
would  be  $7.50  plus  shipping.  You  save 
$3.00  and  get  these  invaluabie  radio 
amateur  aids! 

t .  Prelix  Map  of  the  Worid ,  folded. 
World-wide  prefixes.  Shows  40'zone 
map  on  one  side,  90-zone  map  on  the 
other,  Size  40^x28 " 

2.  Map  of  North  AmeriGa,  folded. 

Includes  Central  America  and  Carib* 
bean  to  the  Equator.  Shows  call 
areas,  zone  boundaries, prefixes,  etc. 
Size  30  "^  X  25  • 

3.  Great  Circte  Chart  of  World ,  folded 
Centered  on  40 ^'N.  100°  W.  Shows 
cities,  latitude,  longitude,  great  circle 
bearings  and  more!  Size  30 '  x  25  * 

Plus  special  FREE  bonus! 
The  Callbook *s  own  Radio  Amateyr 
Wofkt  Atlas,  FREE  with  the  purchase  of 
the  3  maps.  Contains  eleven  full  color 
maps  of  the  world ,  looking  at  things  from 
the  radio  amateurs  point  of  view. 


Caistjock  Map  Libriry 
Shipping 


$4.&0 

1.50 

Total    $6.00 


Special  Ofter!' 
Amateur  Radio 
Emblem  Patch 
only  $2.50  prepaid 

Re^a^us  m  Diue  field,  red  lettermg.  3"  ivide  x 
3 '  h^h  Greai  on  jackets  and  caps  Sorry,  r^o  call 

^^^^^^  OftDER  TODAY! 


Qmei  itcrm  fCNir  favmxt  electrorics  de^^f  sr  air ^  tn^m  the 
{luMJs^r   M  tfjrect  order;  Add  SI  50  far  st)ip[Nn|   lllmiHS 

rfiSKJentB  add  5?4  Sale?  Tax. 


RADIO  AMATEUfl 

ca 


llboolc 

Dttpi  6 

9S^  Shervrood  Drm 

Ulw  Blyfl.  Ui  e0044 


INC.  p^6i 
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^WHAT  WILL  YOUR  NEW 

RIG  BE  LIKE? 


^ 


Read  73  and  Find  Out 


The  magic  of  digital  electronics  is  coming  to  ham  gear .  .  ,  and  you'll  be  able  to  read  about  these 
developments  in  72.  There  probably  will  be  more  changes  in  ham  equipmenl  in  the  next  few 
years  than  ever  before  in  history.  You'll  see  these  changes  coming  in  72,  where  you'll  read  about 
the  experiments  and  pioneering.  73  has  more  articles  than  any  other  ham  magazine .  .  .  often  more 
than  all  the  others  combined. 

When  sideband  got  started,  it  was  moved  along  by  the  many  pioneering  articles  in  73.  In  the  60s 
it  was  solid  state,  with  several  times  as  many  articles  on  the  subject  than  in  all  the  other  magazines 
combined.  When  repeaters  and  FM  got  going  about  ten  years  ago  there  were  over  five  times  as 
many  articles  on  the  subject  published  in  73  as  in  all  other  ham  magazines  combined. ,  .and  you 
can  see  what  changes  that  brought  to  hamming.  Now  we're  looking  at  exciting  developments 
such  as  narrow  band  sideband  for  repeaters*  .  .  which  might  give  us  six  times  as  many  repeaters 
in  pur  present  bands.  We're  looking  at  automatic  identification  systems  which  may  make  it  possi- 
ble for  us  to  read  out  the  call  letters  of  any  station  tuned  in.  .  ,and  even  the  development  of  self- 
tuning  receivers. 

WUl  stereo  double  sideband  techniques  make  it  possible  to  have  up  to  30  times  as  many  stations 

within  a  given  HF  band  as  is  now  possible?  Hams  will  be  experimenting  and  reporting  on  these 
developments  in  73,  73  is  an  encyclopedia  of  hamming.  .  .present  and  future.  .  .  and  just  a  bit  of 
the  past,  too. 

Without  the  endless  fillers  on  station  activities  and  club  news,  73  is  able  to 
publish  far  more  information.  .  .valuable  information.  .  .on  hamming  and 
ham  equipment. 

You  may  or  may  not  be  a  pioneer,  but  you  certainly  will  want  to  keep  up 
with  what  is  happening  and  what  the  new  rigs  are  going  to  be  like.  And,  frank- 
ly, your  support  of  73  is  needed  to  keep  this  type  of  information  coming. 


r\/7  3ti9B6 


ig  bill  me  for  1  year  of  73  Magazine  at  S25.0O 


Name. 


AcJdress 


City State 7ip 

Conodkan  S27/1  year  only.  US  funds.  Foreign  S35/1  year  only,  US  funds 

Ptease  allow  4  to  6  weeks  fof  delivefy 
73  Mooazine*PO  Box  931  •ForminQdoie,  NY  W37 
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MORSE 

RTTY 
r  ASCII 


QUALITY  AT  AN  AFFORDABLE  PRICE 


MKB-2000 

Complete  set  of  alphanumeHc,  punctuation,  Bn6 

spectaJ  fyiKtton  keys  CQ.D£,BK,Kh4.SK.AH.AS.BT 

500  ctiaracter  texl  buffer  with  BREAK  feature 

10  re  prog  ra  mm  able  40  character  message  memories 

1-199  WPM.  Weight  &  Interchaf.  space,  Random  Code 

Built-in  110  VAC  power  supply 

Buffer/Memory  fuHness  indicators 

1  year  warranty  on  parts  and  labor 

Attractive  anodlzed  brushed  afumlnum  and  gray 

wrinkle  finish  case,  only  13-3  ^  9.4  n.  3,5  In. 

RTTY/ASCII  option  includes— ''Brag  Tape"  Interface, 

CW  ID.  QBF  and  RY  test  messages,  auto  CR/iF  and 

LTRyPlGshitl  6O.66J5J0OJ32  WPM  Baudot  110,300  baud  ASCII 

Otheroptlons— M^rrvory  expariaion,  AFSK  modulator 


MVD'1000 


•  Copies  Morse  Code  directly  from  your  receiver 

•  Automatic  speed  tracking  with  self  calibratiDn 

•  6-60  WPM  speed  range 

•  Manual  speed  tracking  lo  give  operator  more 
control 

•  Active  filters  and  digital  sampling  for  increased 
noise  rejection 

•  Operates  with  any  TV  set,  no  expensive  monitor 
needed 

•  Two  page  display  with  16  lines  of  32  characters  per 
page 

•  Attractive  anodfzed  brushed  aluminurri  and  gray  wrinkle 
finish  case,  only  3  X  10  X  TO  in. 

•  RTTY/ASCII  option  includes  demodulator 


MK3'2000  (Morse  Only) 
Rrnf/ASCII  Option 


Send  For 


Free  Information 


$319.00 
50.00 


MVD-IOOO  < Morse  Only) 
RTTY/ASCII  Option 


$369.00 
89.00 


Afiif$B.OOpBr  unit  for  shipping  U.S.A. 


DGMJELEC TROHICS,  IMC. 


mnwrntrpi 


787  BRIAR  LANE,  BELOIT,  WISCONSIN  53511     (608)  362-0410 


#^411 


"reRMQI^ 


Simp! 
What  a 


$499.00 


icity  of  Operation     —     Superior  Performance 
re  you  waiting  for?     THIS  IS  THE  WAY  TO  GOI 

•TERM  IN  ALL  is  a  hardware  and  software  system  which  converts  your 
TRS-80*  (model  I  or  III)  mto  a  state  of  the  art  communications  terminal. 
TERMINALL  works  with  a  general  purpose  computer,  is  expandable,  has 
superior  performance  and  is  simple  to  use.  TERMINALL  has  it  alM 

•  Simplicity.  TERMINALL  is  easy  to  connect  to  your  radio  and  easy  to  use. 
Plug  into  your  receiver  headphone  jack  and  copy  Morse  code,  Baudot  or 
ASCII.  Plug  into  your  CW  jack  and  send  Morse  code.  Attach  a  microphont^ 
connector  and  send  Baudot  or  ASCI*  using  audio  tones  lAFSKJ,  That's  all 
there  is  to  hooking  it  up.  You  will  be  on  the  air  and  transmitting  in  minutes! 

*  Complete  software  on  cassette,  assembled  and  tested  hardware  and  exten 
sive  instructjon  manual.  Specsfy  Model  I  or  III    Level  II  BASIC,  16K  fequired. 


THE  COMMUNICATIONS  TERMINAL  THAT  DOES  IT  ALL! 


•  Saf  twdrt  may  bi  londed  Into  yoyr  ecmpuier  on  caasstte 
or  disk.  Enter  your  caltsign  und  the  time  2nd  vou  will  ^itarl 
feciivins  immediately  H^  adju&imentg  arg  ntoaiad  tP 
r^fcetvs  Mima  cade.  ITt  ful^  autarrratiic.  It  M-orka  Vc3u  wllil 
lin  Ehi  th«  Air  and  tranBrn^tiif^  in  mimutes. 

*  Full  ASCII  capat»iJiTi«i    Upperr  arvi  iowvr  cast,  control 
codes,  even;odd:^  no  p*ntv>  S.  7  or  S  dstii  bits.  TS  to  I IQ 

•  BiiffiPVd  ASCII  f»nlM  pi Mittf  ^utfput:  wtv  or  li  ivkt 
o*  WRu  #cijv3tetf  I  AUTO  STAIlT^ 


HHrdTAcarfl  clock  maintains  corr^t  tiime  during  ail  uptrrft^ 
[ions  Proaran^rnabFe  liTna/daw  lormai. 
Flsxibla  jntarfacirtgi:  S«pftrat9  CW  and  RTTV 
demodu^atDfs.  AFSK,  CW  ^nd  PTT  4tflv<r>9.  60  mil  hgofn  iok 
KKCOnndcr,  IIS232  IN  ar>d  OUT,  hftrnJ  key  *npul,  and  iJda 
ftKia  OUttHJt 

Myltllcwi  D)spl9|9;  idtir  Wmdo*  to  enter  transmit  teit 
or  pfogram  messspes.  St«lut  Window  Ebs^rivyt  fnodit. 
opsniinci  pfameteo^  jjiompti  icid  errar  moaagpi. 
Chilogys  Wmdo*  ffiifjlavs  igcavBd  iTid  tranprntteo  wsai. 
RvvwMT  MWKknw  for  anamPTiog  i«<M|  n^litmg  histDficxt  \v^\ 

F«ni««iie  Morse  Hecepiion:  Six  staige  vcbvn  liliai 
demodulaiof  and  auio  ^fiitpiivv  Mor»  algorithm  copio* 


Multlpie  u!i*ir  dfftlndd  WRU.  Four  WFHJ  funcii^ont  Vou 
can  s^iwci  <inv  ccimbifvatioti  ol  Hi-  1niitii9t(J  sequencit.  i?l 
iHrminale    liieqyencD,    13)    whfit    to    tran*nriii    baclk    iif 
ftnythingK  I4t  Mheiher  to  savs  on  mpe  qf  not  WRU  rune 
nana  Mrorli  in  aU  modes   [Mot^e,  SoudfJl  or  ASCII*) 

Wofd  wrrafiping.  ttoiti  mocte  wditing.  cMifle.  i^not^  car 
ooQe  retufOfe^  uAvf  pn^gramrnablfl  vnd  0'  tins  s^qjw^^et. 
aciustablfi'  carnage  iMcith.  imntmit  iltlaw  i^iaxsi^  nan*,, 
auTO  #da[iT)¥«|i.  bTMit  mods,  ieyboani  wiiii  iijl.iij    l»ua 
rate  shift,  ON  herng,  uxsiiiltHonipac»  araS  lignii  imwt. 

G«n«fal  Purpo**  vi  D*dfcal«d  TEflMlNlALL  «rD*lti 
wflh  a  9»naraj  patpast  txjmpu\m  ««» ttw  nutonty  04  vouf 
investment  has  many  diflercnt  aiiplications. 


v^44 


/M^ICROrRONICS.  inc. 

1125  N  Golden  State  Blvd 
Turiock.  Californio  953aO 


m 


nmhne*!* 


C.O.D, 


USE  OUR  TOLL  FREE  NUMBER  TO  ORDER 

(800)  344-7493 

In  CA  or  for  Service  ufte  ^209)  667  2886 
15  DAY  MOIVEY  BACK  TRIAL  PERtOD 
1  Yf.  Parts  and  Labor  limited  Warranty 

^TRS-SO  ^  a  regntsfed  iradennarlt  of  Raiihs  Sh^ck 
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AMSEY 


PARTS  WAREHOUSE 


Inc. 


We  now  have  available  a  bunch  o(  goodies  too 
good  to  bypass     Items  are  limited  so  order  today 


2575  Baird  Rd. 
Penfield.  NY  14526 

716-586-3950 


MINI  KITS  •  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


M 

niNi 

dIKE 


niptf  rtigrt  performance  FM  wirv- 
[»  mike  htt'  Tf^nsmits  d  siiDfe 
(fill  up  to  300  ya^d»  wirh  encefh 

ha1  audio  quaiit/  cy  means  a!  m 
Ml  in  ei^cltQi  nuHfl  Kit  includes 
$e  mi  lie.  on-oit  i  witch,  anienna. 
tlef  y  Mtiit  %M  per  i  ts  struct  ion*  This 

«-3  Ktl  t14-tS 

k-3  Wire^t  anti  Test«il  ItJS 


Color  Organ 

See  music  come 
alive<  3  dirfe^ent 
lighis  flicker  with 
n^ysic  One  light 
each  for  higti. 
mid -range  and 
fows  Each  indl- 
vFduaiiy  a<!|u$t' 
ab^e  and  drives  up 
to  300  W  runs  on 
110  VAC. 

Complete  kit 
ML-1 


Vld«d  Modyitlor  Kii 

Canvttti  Eny  fV  lo  vdeo  momiof  Super 
atahlif.  lunabla  over  ch  4-e  Runs  on  5- 
15V  icce|;t5^!d  vidi^D signal   ^^aryniioa 


Led  BFInky  tin 
A  great  attenriDn  |^- 
ter  whucti  aiternatefy 
flashes  ?  |umbo  lEDs 
U^  for  name  ^<iq^. 
buttons      warning 
panel  lights,  arrythingf 
Runs  on  3  to  IS  volts 
Complete  kit  6L-1 
11.95 


Syper  Sl«u1h 
A  super  sensi live  ampli- 
fier whicri  wiN  pet  up  a 
pin  drofj  at  15  f««t>  Gre^t 
for  monitonng  baby  5 
room  Of  as  general  pur- 
pose ampiifter  Full  2  W 
rptis  Oulput  runs  on  5  to 
15  volts,  uses  6-45  ohm 
speaker 
Complete  kil   BN  9 


Ruf^i  on  3-12  Vdc  i  wati  out  1  HUZ  aootf  lor  CPO 
Aterm  Audio  OsEiUatOf     Comp4«Ee^  kit  i2J$S 


I  «lf*l«H  Mikt  Kit 

^nsmtti  up  to  300"  lo 

'   FM  broadcaal   ra- 

.  ua«*  any  type  of 

le    fllun^  on  3  to  9V 

i  added  sensitive  nuKe  pre^mp 

we 

'I  kit    i3  t5 


Typ«  FM-2 


fM^^kit    M.SS 


|tnlv#fiat  Tirn«r  KM 

ovide»  the  basic  pans  and  PC 
•$ta  t^uired  to  provide  a  source 
p^i*cjShon  ^irpif^^  and  pulse 
nefjiiron  Uses  552  tim^  tC  and 
rfud#9  a  rang«  of  part^  k^f  PM>$i 
mng  needs 

r-S  Kit  f  S.tS 


Whlap«r  Light  Kit 

An  mterestmg  k^t,  smaM  mkke 
picks  up  sounds  and  converts 
them  to  light     The  loader  the 
sound,    the  fonghier  the  light 
Includes  mike    comrois  up  to 
300  W  runs  on  nO  VAC 
Complete  k^i   WL-t 
$6,95 


Mad  Blaster  KII 

Produces  LOUO  Sflf  shall  en  ng;  and 
altiention  getting  it-if^n  like  :50ynd 
C»n  supply  u-p  TO  ^S  wans  oi 
i]|)rkDxiOus  audio  Pi^ts  on  6^  IS  VDC 


MB-I  Krt 


U95 


Tcme  Dtcodtr 
A  corTfpfeie  tone  deco- 
der   on    a    Single    PC 
board     Feaiufos:   400- 
50O0      Hi     adiusiable 
range  via  30  turn  pot  voUageregu- 
lattOfi  567  IC     Useful  for  routh- 
tone    burst    detecliori     FSK     etc 
Can  also  be  used  as  a  sTib^  tone 
encoder    Runs  on  ^  to  1?  volts 
Connpfete  k^t    TO-1       S9.95 


Siren  Kit 

Produces  upward  and  downward 

wail    characiensric    of    a    poiice 

sfren  5  W  peak  audio  output,  runs 

on    3-15    volts,    uses   3-^5   ohm 

speaker 

Complele  kti   SM-3  $2.95 


ttC  Hi  Titrm  Bttt 


Call  Your  Phone  Order  in  Today 
TEAMSc  Satisfaction  gua ran leed  or  money 
refunded.  COD  add  SJOO  Mtnimum  orde^^ 
S6.00  Of<ietsurKlerSTOOOaddSl50  AddS^z 
for  p&s[age,  insurance,  nandiing  Overseas 
add  15*'=.  N  Y  ressdenfs  aiM  7*^  ta*. 


CLOCK  KtTS 

Your  old  tavorltei  art  here  again.    Over  7,1)00  Sold  Id  Dolt. 
6e  one  ot  the  gang  end  order  yours  todsyt 

Try  yotJf  hand  at  butldmg  the  finest  looking  clock  on  the 
maiicet  Hs  satin  hmsh  anodized  aluminum  case  looks  great 
anywhere,  while  six  .4"  LED  digrts  provide  a  highly  readable 
display  This  is  a  complete  kit.  no  extras  needed,  and  it  only 
lakes  1-2  hours  to  assemble  Your  choice  of  case  colors: 
silver,  goid.  black  (specrfy). 

Clock  ku.  12/24  hour,  DC-5  $2^.95 

Clock  with  10  mm  ID  timer.  12/24  hour,  DC- 10  $29.95 

Alarm  clock.  12  hour  only   DC-8  %29M 

12V  DC  car  c^ock.  OC-7  $29,95 

For  wired  and  tested  clocks  add  S10  00  to  kit  pnce 

SPECIFY  12  OH  24  HOUR  FORMAT 


Car  Clock 

The  UN-KIT,  only  S  lolder  conneclloni 


Here's  B  isipvt  ipDkmg  Mjigqed  ^nd  ncrutate  sulD  cmtiH  wtiicn  is  d  snap  n.'  iiiiiiiJ  dnd 
install  Clock  mEjveiTn^nii  i^  tompieli*<v  assemhied  vqu  anlif  lollies  3  *'rfrii  ar>d  ? 
vwitE^es  liUhes  atioul  lEi  minutes'*  D^^pi-Ar  4$  tiMghr  g#9'^  ^*^f^  *4tlttm^t4C:  b-iignmess 
COnlFOr  pnoto^ia  -  Iftluffl,  you  Ol  m  IV^My  readat^l^  Uiffiriay  fUy  01  mqw  Cofnn  in  1 
uiKi  Nmth  anoOKfeHd  ^lumiRupn  cAie«i^cn  cmt*  ovjiiiiched  5  oiHefertt  ways  lAmo  7 lifted 
lape    Chc»c*  t^  «rv^  DUKh  of  gou  cjv  ^speciVvi 


DC  3  ^>f   T?  hcMjf  fJDrmvt 
DC-3  m^ttts  And  Wsted 


C4l*ndai  Aiatm  Clock 
The  cJock  ihats  got  W  all  6-  5"  LEDs. 
1  ?''24  hour  snooze  ?4  hour  alarm.  4 
yrf?ar  calendar  battery  bacitup  and 
lots  more  The  super  7001  chip  is 
-Ml  S«re  5»J*3  ir^ches  Ci>n>pieie 
'  1  (ess  case  inor  avariabie) 
DC -9  $3*** 


Under  Dath  C#r  Cl(H:k 

IF'J^  tidur  i:<ix.h  m  a  Ewiulil-iji-plisliC  t#Rrtviiur«] 
^  lijmfaa  RED  LEOS  tuyh  A^Lcuracv  I  Qfll^i  *bsv 
J  Wirt  tiQCitup    diipiiy  hijinhs  «ith  NgniEim   i-nd 

AdjLAti,  tjFUUdv  to  irnt^*xni  Ng*^  iev*4 

OC'i  I  cloc>  *<C(i  *>I9  biH**i  %37  m  trt 

Ik^n  i  ifl  ^  4kf-,    tnd  T«ci: 


PARTS  PARADE 


Video  Terminal 

^>:cclf7*'^  i4nil'qrn«riin '»r'iiii  A$Cl<  pUi4  pji'^Ni*!  kr^M«pi^inti«,ii  fh#'&t1^  n  64  '  I  -,  ■■■.m^  m>\h 
\tj(it\if\Q  ijpppt  iiri'd  iawi>r  i-a«.p  laptionAll  4n^  nut,  ^%■?'^f  inti  TOnr^  ioap  uilii*rt«G?i  Cfl  Eh&nit}  Miri' 
■ricHfdi"  *r>t:i*i'hi  nno  (-i>rrtpl4+rp  daciimf»ni»|iiiifi 

flE  B^i€  I4trminjil  UTd  ml  t^nHJ  ($C>t](]  4(jr  wittitf  >unitl  1 119  IS 

I  cwfli  C#M*  option  tl3  i5 


IC  SPECIALS 


LiNEAR 


1 

4 
0 
5 
i& 

e 

t 
se 

00 

T4 
3S 


«» 


I.3f 

(1  SCI 

II  ^ 

S   4S 

Si  0? 

f  1  m 
f  1  00 
11 » 

1«  S3  M 
t  M 
t   SO 

tits 

13.15 


CMOS 


TTL 


74S00 

7447 

MT5 

7490 

74196 


$  .40 
$  .65 
S  SO 
S  50 
SI  35 


Hn^tor  *»'t 
Assort  ment  o»  Popular  vulue^  -  '4 
i«4TT    Cut  iMd  tor  PC  rT>ounripg    -^ 
center    '-!?*'  leads    bag  cl  300  or 
more 

II. SO 


SPECIAL 


11 

13 

aa 

S9 
?1 

ia 

39 


READOUTS 

I0  1«4-CC  It' 

M»7i.»*7r»  »'c*     ii 
*?tsi  arc*  ti 


TRANSISTORS 

i38»r^NfC'f  H^tl  « 

M«DPNec*F  it^nog 

tm  f  9  inPM  C  F  IM 1  K 

M.«itrfTC*F  cim 

lilQai  C:<#  Ml  #A 

a?Ti  MPM  Sita»i  i1  H 

AlfV  L»tf  NMI  JifU  m 

wmm  T^  MTM  40W  3.lt  H 

mv  tn  PliliP  4aw  ^1H 

P¥  i«.'»l***<  IJO 

^H  3«M  T^p«  T^n  IH.^I3  9<| 

4P  JIM   Trpa  r*R  WtuUM 

tMi%  m 


1TC90 

10116 

720e 

7  207  A 

72160 

7107C 

S314 

5375  AS^G 

7001 


$1S.C» 
S  1.25 
S77.50 
$  5.50 
S21.00 
$12.50 
i  2^95 
$  2.95 
S  6.50 


Swllchet 
Mini  toggle  SPOT  tllK) 

a  dPiiin  gocKl  tor  vniti  lcm« 


alArm  clDchlt 

5  for  SI -00 


•re 


Crystali 

3  57954S  MHl  S1  SO 

10  00Q0O   MHZ  S5  00 

S24Q80O   MHl  $S,00 


Wfit  •  ohm  ^pmtkmr 

3  forta.DO 


I 


AC  Adipltn 

OOO0  for  Llui^fc-j  n;cad 
chjrjg^T^^ali  110  VAC  ^ufi 
on*  end 

a  »  vtte  @  ?o  mA  SI  00 

ft  wmc^tBOmA  tz^o 

1?  vec^^^CmA  t^M 


SoH^^  G1|4«  0u«Mri 
imaii  Ifur/t''   4^  H*    B6  tjB    50  una 

oulpiiT  on  5i-t5  wdc  al  lO'JO  mA.  TTl 


Slug  Tuned  Coil* 
Sma#  3^16'    HtJ^  Slugs  t«rne<J  cchI 
3  tun%  10  for  St .00 


AC  Outlet 

Punei  Mount  wiTh  Leads 
4/1100 


Audio 
Prescaler 

Make  riigh  resotulion  audio 
rri^asurmafitK.  great  lor  musical 
instrument  tuning,  PL  tones,  etc 
M ultiplies  audio  UP  m  trequenc/. 
selectable  Mto  or  xiDD,  gives  01 
HZ  r&soluTion  wiih  1  sec  gate 
Ijrne'  Hfgh  sensativ^ty  of  25  fnv,  t 
freg  input  i  and  built-m  filtering 
gives  great  peilormance  Runs 
on  9V  battery,  all  CMOS 
PS-2  kit  SM  95 

PS  2  wired  S39.t5 


600  MHi  f^ 

PRESCALER  K- 

Extend  The  range  of  your 
counter  to  600  MHz  Works 
w*th  ail  counters  Less  than 
150  mv  sensitivity  specify  - 
10  Of  '100 

Wired,  tested.  PS-iB     SS9.95 
KtL  PS- IB  S44.9S 


FERRITE  BEADS 

Wiiri  iriro  ini:!  -ipsa       l$-f  i  oa 
4  Hciv  B4iun  ee«(j^       I'd  00 


Sockelt 

a  Pin  tO^$2.00 

t4  pin  10/13.00 

16  Pin  10  12  00 

24  Pifi  4S2  00 

2fi  P^n  4  $2  00 

40  Pifi  3  $2  00 


StVZener  30/11,00 

1N914  Type  50/S1,0a 

1KV  2 Amp  a/Sl  .00 

100V  ^Amp  15/11,00 


25  AMP 
lOOV  Bridge 

St.SOMCll 

Mmi-Bridge  50V 
1  AMP 

2  for  $1,00 


CAPACITORS 

D^eo#e  toe  a, 
1,SuF25V3/St.00 
1.8  uF  25V  3/tr.Oa 
.22  uF  25V  3^$V00 


JILUHt^NUii 

TOOO  uF  1«V  Rsdii'   tM 

IM  uF  lev  At>»i  V1 1  M 

iQiiF  f^vflidiai  ia,'ti  be 


OtSJl  CCKAlMC 
01  >6V  a-,%*     M  tl  dfi 

•"JOi  ilSV  ?o  ti  M 

impF  itj^.'it  {» 

Ori7  in/  »/I1.HI 


DC -DC  Convvrlti 
■&  vdE  input  prod    -9  vdc  {,a^  30rTkB 
>0v(t{:  tJroJ^ijicrii   i!&vdct&'3&ma  §1.21 


IK    X  Tyfn  Trw-i  Ptj»     %  SH 


Ceramic  IF  Fillers 

Mtni  cefamic  niters  7  kH; 

8W,  45Skmsi  5Qea 


l£ 


Trtifwnpr  C^t 

Sgraogf     3  4D  pf 

Stabtr  Pen  V  prOpv#p4* 


30  Watt  2  mir  PWR  AMP 

Simple  Class  C  power  amp  features  8  hmes  pov^fer  gain  1  Win 
tor  8  out.  2  Win  lor  15  out,  dWtr>for30ou!  Ma*  output  of  35  W 
mcredible  value,  complete  with  all  parts,  less  case  and  T-R  re  jay 
PA'1 .  30  W  pwT  amp  kit  $22.9S 

TR-1   RF  sensed  T-R  relay  kil  6. 95 


MRF'ZM  iransrstOF  as  usecJ  in  PA-i 
fl-iOdbgiin    iSOmhi  I11.»S 


RF  actuated  relay  senses  RF 

{1W)  and  closes  DPDT  reiay 

For  RF  serised  T-R  reiay 

TR-1  Ki!     $e,SS 


JL 


pQw«r  StJipply  Kit 

Compieie  triple  regulated  power 
supply  provides  variflhEe  6lo  i&  volts  at 
200maand+5at  1  Arnp  EKcellenTload 
regulatiiOn  good  fjllenng  and  $mall 
sije  Less  iranstormers  require*  6  3V 
ii  A  and  24  vet 
Conftpiete  iti!  f^S-3LT  16  tS 


Cryitil  MicrophcHf* 

SmafI  1'  ddameter  '4"  ihic^i 
crystal  rnike  carindge   S,7S 


Coai  Connector 

Chassis  mount 
SNC  type  $1.00 


MiON  BG-t74  Coax 
10  ft.  for  SI. 00 


t  V»lt  BAtl*ry  Ct^ 

Nice  qy^liiy  cNpi  S  tot  $1.06 

^     Rut>£>eT  <jromm«ti  10  toi  11.40 


OP- A  MP  Sp^imi 
BI-FET  LF  1374T  .  Direct  p-n  lof  p.n  74 1  corr.paiible  but  500  000  MEG 
input  I  Super  low  50  pa  inpyf  cur^efii  iow  power  d<ain 

50  for  only        li.CiO  10  for         %2W 


AkH  01  LrvM.w%  O^M:    E:Ji»  ^m^    **ai/^on 


Conn«cfani 

e  pjH  TsffW  gciJ3  t  onticts  ffJ' 


Led*    -  your  choice,  pi«ase  specify 

Mirih  Reef,  Jumbo  Red.  Higti  Intensity  R^  IFluminaror  R«d  S/'Sl 

Mmi  Yellow,  JlhtiOo  VeMow,  ^ujtibo  Green  6/>l 


Var*clori 
M<iici>rot«  MV  2209  30  PF  Nommn  cap  20  BO  Pf 

-^  «*cii  pr  )/t1  Ml 


Tuniblfl  ringe 


7aMG 

7aMG 

723 

309K 

7505 


S1.39 
St  2S 

ills 
S1  oo 


Hegulatori 


7fil2 

11.00 

?eis 

11,00 

7905 

ti.as 

791? 

|i  2S 

79\% 

i12i 

Slirmk  Tubifig  Huto 

H>tze  pr«Cul  pCtA  Sf  flifinJL  trM>    1*  A  %' 
ififm^  1o   *     GfC«r  for  ipiici»«       SO/$T,M 


Mhii  TO-S2  Heal  Stnkt 
Tiiwfflifkov  Bnnd  i  iw  |T  M 

To-220  HNi  Sfofc*  J  lof  11  00 


Opto  Isolators  -  4N28  type 

Opto  Reffectors  -  Photo  diode  +  LEO 

™ ^ — , = — ^^^^ ^- _ — ^^^^^^^ 


H 


$.50  e«. 
$1 .00  «ft. 


Molex  Plr^i 

Mote.K  aiteaiiv  prKiit  iTi  itnijlh  d4  7  P#r(«:r 

ipru  pw.  tflti**ts    M  itrt^i  i»ff  ti  .oe 


CDS  Photoc*4li 

Retnlinct  vinef^  with  i»gni    .?50  orimi  ia 

ow#r  3  m»(j  1  lac  11 .00 


eeUsfQt  AtSvermers  on  paj|e  tt4 


73  Magazine  *  August,  1981     110 


1^ 


Yuri  Bfanarovich  VE3BMV 
Box  292 
Don  Mills 
Ontario  M3C  2S2 
Canada 

BURMA  UNLOCKED 

What  a  surprise!  After  a  few 
years  of  effort  by  various  groups 
that  were  trying  to  activate  XZ- 
land,  all  of  a  sudden  there  was  a 
signal  that  got  DXers  excited 
and  rushing  to  their  rigs  to  work 
that  #3  on  the  most-wanted  list. 

Station  XZ5A  started  the  op- 
eration on  May  22  on  21 270  with 
an  opening  to  the  east  coast, 
and  then  worked  some  Europe- 
ans and  Japan,  Wowt  No  warn- 
ing or  announcement  preceded 
this  operation,  except  the  un- 
HILed  "promises"  of  JA8BMK 
about  his  VU7-Andaman,  3V8, 
and  other  possible  African  op- 
erations. He  was  conspicuously 
absent  from  the  bands  and 
those  looking  for  him  were  re- 
warded by  this  Juicy  catch. 

As  far  as  we  were  able  to  find 
out,  the  operation  was  carried 
out  by  JA8BMK  and  JA8BKM, 
plus  one  Burmese  nationaL  Op- 
eration was  Quite  sporadic  with 
apparently  limited  operating 
time  (QRM  to  the  chief  of 
police's  TV?)  on  SSB  frequen- 
cies of  21270  and   14170  and 


some  CW  activity  around  14007 
and  21007.  Propagation  was 
what  they  would  say  was  below 
normal,  or  el  stinko— the  sig^ 
nais  were  very  weak. 

On  May  23,  a  number  of  west- 
coast  stations  had  their  chance 
of  getting  through.  The  east 
coast  was  handicapped  by  the 
absence  of  XZ5A  when  the 
bands  were  open  to  that  area 
There  was  a  short  (a  few  min- 
utes) "window**  around  1200Z 
on  CW  and  a  few  SSB  contacts 
were  made  in  what  sounded 
like,  perhaps,  a  demonstration 
for  the  iocai  government  offi- 
cials. Otherwise,  thousands  of 
DXers  were  scanning  the  bands 
hoping  to  get  thefr  chance  to 
score.  It  was  a  battle  of  good  an* 
tennas  and  persistence.  You 
had  to  hear  the  signals  before 
you  could  work  them.  Fortunate- 
ly, there  were  no  ilst  "undertak- 
ers" and  the  operators  at  X2 
were  doing  a  good  job  under  the 
circumstances. 

Judging  by  the  propagation 
conditions  and  limited  operat- 
ing time*  there  would  be  many 
unfulfilled  hopes  of  getting  this 
rare  one.  But  there  is  one  very 
positive  sign:  Burma  finaMy 
might  be  unlocked  and  activat- 
ed for  future  operations  by  na- 
tionals or  expeditions-  We  are 
looking  forward  to  some  pic- 
tures from  the  expedition. 

Congratulations  to  "Jin" 
Tishihiko  Fukuta  JASBMK  and 
company  for  this  historic  event, 
if  you  were  fortunate  to  work 
XZ5A,  QSL  cards  go  to  JA8BMK, 
PO  Box  150,  Asahlkawa,  Hok- 
kaido 070,  Japan. 


10M  BEACONS 

28J75  VE3TEN.  Ottawa  245 

200  Common  frequency  247 

2£©  DLOIGI.  Mt.  Predigstuhl  250 

207  N4RD,  Florida  257 

210  3B8MS  275 

212  ZD9GI  277 

215  GB3SX,  Crowborough  280 

220  5B4CY  285 

225  VESAA,  Lake  Contwoyto  290 

230  ZL2MHF  316 

235  VP9BA  868 

237  LA5TEN  ^2 

238  0A4CK  992 


A9XC 
EA20IZ 

VE7TEN 
OKdTE 

ZSBPW 

DLOAAB 

YV5AYV 

VP8ADE,  Adeiafde  Isle 

^^6HK 

ZS60N 

W6IRT 

WTOGOE 

DU>NF 


ABOLISH  RS/RST  SYSTEM? 

I  have  read  In  other  maga- 
zEnes  at}Qut  DL7D0*$  proposal 
to  eliminate  our  "useless"  RS 
and  RST  reporting,  the  reason 
being  that  everyone,  especially 
in  the  contests,  Is  giving  out  59 
or  599.  Apparently  it  does  not 
mean  anything.  What  is  the  pro- 
posed solution?  Use  01  to  Q3, 
where  01  would  mean:  I  don't 
hear  you;  Q2:  I  hear  you;  Q3  (i 
guess):  I  hear  you  too  much— 
you  just  broke  my  speaker.  This 
apparently  would  save  a  lot  of 
time.  Really?  I  think  he  is  replac- 
ing something  with  "same^ 
thing/*  He  still  has  two  digits  to 
send,  so  there  is  no  saving  there. 
Only  the  range  is  reduced,  from 
the  scale  of  9  down  to  3.  So  we 
get  /ess-accurate  reports  and 
from  those  who  were  giving  out 
505,  we  now  get  Q3s. 

So  what  do  we  gain?  Nothing. 
We  do  not  save  time — we  are 
still  exchanging  two  digits.  We 
eliminate  more-accurate  report- 
ing for  those  who  still  use  iL  "S" 
has  quite  a  wefl-deflned  mean- 
ing: It  relates  to  the  scale  of 
about  5  dB  per  one  S»unlt. 

Let's  have  a  look  at  the  con- 
tester  who  is  giving  out  those 
"meaningless"  599  reports.  The 
nnajonty  of  contest  stations  run 
nyore  than  QRPp  and  a  screw* 
driver  for  an  antenna  When  the 
bands  are  good,  60%  of  stations 
are  coming  in  well  over  S9,  So 
should  we  give  out  "599plus30- 
zerofour''?  Or  should  we  mea- 
sure our  S^meter  and  give  out 
56J  reports?  When  you  work 
stations  at  the  rate  of  eight 
OSOs^minute,  do  you  read  your 
meter  with  a  magnifying  glass? 
Hell,  noi  You  work  them  as  fast 
as  you  can.  If  the  station  is  weak 
or  QRM  IS  on  the  frequency^ 
then  the  smart  operator  gives  a 
55  or  35  to  tell  the  other  guy  that 
he  is  not  that  terribly  strong  and 
he  should  repeat  his  stuff  twice, 

Wou  Id  the  Q3  reports  look  any 
better  In  the  contest  log?  Or 
should  we  not  exchange  the  re- 
ports at  all?  What  el se  is  there  to 
say  to  complete  the  contact? 
Vm  quite  surprised  to  see  the 
serious  magazines  support  this 
type  of  proposal  by  even  print- 
ing it.  We  have  more  important 
things  to  worry  about. 

if  one  wants  a  comparison  re^ 
port  on  the  antennas,  the 
Smeter  reading  is  meaningtuL 
Then  ft  is  also  good  to  know 
what  type  of  rig  the  other  guy  Is 
running  because  not  all 
Smeters  were  created  equally. 


Some  are  as  generous  as  QRM 
and  some  were  made  in  GM- 
land.  It  should  be  remembered 
that  all  this  is  relative  because 
there  are  so  many  factors  affect- 
ing thesignat  strength:  antenna, 
propagation,  QSB,  balun,  etc.  It 
is  not  unusual,  with  bands  being 
so  hot  lately,  to  have  that  thing 
sitting  at  the  end  of  the  scale. 

So,  let^s  stop  worrying  about 
the  good  and  established  things 
that  we  have  and  let's  spend 
more  time  Improving  our  skills 
and  equipment f 

GEOMAGNETIC  PREDICTIONS 

There  is  a  source  of  very  use- 
ful geomagnetic  activity  predic- 
tions available  from  the  Ottawa 
Magnetic  Observatory.  These 
can  be  obtained  easily  by  phon- 
ing 1-{613)-824^5595,  This  service 
Is  available  24  hours  a  day  and 
the  latest  forecast  is  updated 
every  Tuesday  and  Friday. 

During  the  April  11  through  14 
period,  the  activity  of  the  geo* 
magnetic  fieid  was  very  high. 
The  maximum  of  this  magnetic 
storm  was  on  April  13  at  0000  to 
0900  GMT.  The  last  time  the 
magnetic  field  was  disturbed  to 
such  an  extent  was  during  a 
nine-hour  period  in  August, 
1972.  The  aurora  boreatis  was 
seen  extensively  across  Canada 
and  the  USA  and  as  far  south  as 
Arizona  and  the  Gulf  Coast. 

There  are  three  levels  or  mag- 
nitudes of  geomagnetic  activity 
used  to  describe  the  geomag- 
netic field;  active,  unsettled,  and 
quiet,  meaning,  in  terms  of 
propagation,  rotten,  average, 
and  good  to  excellent.  This  is  es- 
pecially useful  when  planning 
that  expedition  or  contest  op* 
eration. 

Thank  you  for  all  the  encour- 
agement and  letters.  I  would  like 
to  get  the  feel Ing  of  the  makeup 
of  the  majority  of  this  column's 
readers.  I  would  I  ike  to  tailor  this 
column  tn  such  a  way  that  we 
can  satisfy  the  majority  of  read- 
ers. It  is  Impossible  to  satisfy 
everyone.  There  are  some  of 
those  who  fove  lists  and  nets 
and  there  are  also  those  who 
consider  it  to  be  in  the  "muUinop- 
erator''  category.  J  will  try  to 
elaborate  more  on  various  tech- 
niques and  perhaps  the  *Mdear' 
situation  in  working  DX  without 
getting  too  many  chasers  upset. 

I  am  in  the  process  of  setting 
up  an  Apple  U  computer  with  a 
word-processing  program  and 
some  other  sorting  and  filing 
programs.  This  should  help  in 
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settfrrg  up  the  files.  DX  Info,  and 
QSL  manager  fists. 

We  will  try  to  get  the  fresh  in- 
forfnation  on  recent  DXpedi- 
tlons,  including  some  photo- 
graphs. If  you  have  any  pictures, 
especially  color  ones,  please 
send  them  to  VE3BM  V,  Box  292, 
Don  Mills,  Ontario  M3C  2S2, 
Canada. 

Good  DX  and  see  you  alt  (n  the 
pileupsl 

10  METER  BEACONS 

The  10-meter  band  is  very  de- 
pendent on  solar  activity.  During 
the  peak  of  the  sunspot  cycle, 
the  propagation  condltrons  on 
the  higher  bands  (10, 15,  and  20 
meters)  are  superb.  The  bands 
are  open  just  about  all  the  time. 
All  parts  of  the  world  are  coming 
through  at  the  same  time.  It  is 
not  unusual  to  work  all  six  con- 
tinents within  five  minutes. 
When  there  is  a  disturbance, 
however,  the  band  is  as  dead  as 
3  doornail. 

Going  back  a  few  years,  there 
was  quite  a  bit  of  interest  In 
studying  propagation,  especial- 
ly on  the  10m  band.  There  were 
some  openings,  but  many  times 
everyone  was  just  listening  in^ 
stead  of  calling.  So,  if  all  were 
just  listening,  nobody  knew 
when  the  band  was  really  open. 
A  number  of  clubs  and  Individ- 
uals started  beacon  stations, 
transmitting  signals  on  certain 
frequencies  in  the  10m  band. 
This  proved  to  be  very  useful 
Many  are  using  the  beacon  sig- 
nals to  follow  the  openings  to 
certain  areas  of  the  world.  Most 
of  them  are  using  about  100  W 
and  a  vertical  antenna.  It  is  im^ 
portant  to  remember  that  not  aN 
of  them  are  active  all  the  time. 
So  don't  bet  on  It— the  band 
could  be  open  without  a  certain 
beacon  being  heard. 

DXNEWS 

C6A  Bahamas  was  on  during  the 
CQ  WPX  CW  contest  by  K5tU, 
N5RM,  and  KC4XR.  They  were 
on  between  May  23  and  June  2, 
operating  all  bands  10  through 
80  on  CW  and  SSB.  QSL  to  their 
home  callsigns. 

EA9-EC9  CButa  Novice  net 
meets  at  29000  almost  daily, 
with  a  number  of  EC9  stations 
usually  available.  EA  Novices 
now  are  allowed  to  operate  in 
that  segment  of  the  10m  band. 
FG7&Q  SI  BarthelBmy  Island. 
Charles  is  a  public  official  on 
this  island,  which  is  situated  be- 
tween Puerto  Rico  and  FG7  and 


Frank  WB3KBZ/VP9  and  Dotty  Blayfock  at  their  shack  in  Pembroke 
Parish,  Bermuda.  Frank  is  very  active,  especiatty  on  phone, 
operating  on  15  and  20m  and  the  YL  SSB  system. 


Is  administered  from  FS7.  He 
hangs  around  23635  almost  daK 
ly  from  2100Z.  QSL  to  Charles 
Querrand,  St.  Bartheiemy  City 
Hall,  via  Guadeloupe,  F.W.L 

FGQDDVifS  Saint  Martin  by  the 
members  of  North  Jersey  DX 
Association,  Active  on  10 
through  80  in  the  usual  DX  splits 
plus  General  portions  of  US 
t>ands:  also  six-meter  operation. 
QSL  via  W2QM. 

FR7At/G  Gtohoso  was  active  un- 
til May  1 1,  Showed  up  on  various 
nets.  QSL  via  FR7AI  CBA  (Ca//- 
book  address). 

HBQ  Liechtenstein  was  activat- 
ed by  OAlWA/HBd,  members  of 
Wiesbaden  ARC,  on  May  23 
through  31,  6  through  160  CW, 
SSB,  and  RTTY.  Worldwide  QSL 
via  DJ(JLC;  stateside  QSL  with 
an  SASE  to  Stephen  Hutchins^ 
Box  4573,  APO  NY  09109. 
i-iS4ANK.  Joel  Is  a  recent  arrival 
in  Thailand  and  hopes  to  fill  the 
void  left  by  the  departure  of  Fred 
Laun  and  George  Collins,  Daily 
schedules  are:  14220  at  t200Z 
and  21300/350  or  28500  from 
1600Z,  QSL  via  Joel  Dunlap,  PO 
Box  36,  Khonkain,  Thailand. 
H44RW  Soiomon  Istands.  Ron 
ZL1AM0  was  active  mostly  on 
CW  on  10,  15,  and  20  during  his 
April  to  May  visit.  QSL  to  his 
home  address. 

HZ1AB  Saudi  Arabia  is  active 
with  a  number  of  operators 
around  14230  to  14240  at  1500, 
1900,  and  2200Z  and  on  7008  at 
0430.  QSL  cards  go  via  K8PYD, 
J5HTL  Guinea  Bissau.  Operator 
Hfllar  Loor  Is  a  resident  and  he 
assisted  the  J5AG  DXpedition  in 
their  operation.  He  will  be  active 
on  10  and  15  SSB  for  about  a 
year.  J5AG  operators  SM3CXS. 
SMiAGD,  and  SM3DVN  made 


over  20,000  contacts^  with 
10,000  on  CW,  during  their  nine' 
day  stay.  Their  operation  was 
hampered  by  only  having  elec- 
tricity 14  hours  a  day.  During  the 


off-perfods.  they  used  the  car 
batteries  to  run  their  IC-701  rigs. 
KA2AA  Minami  Torishima  was 
supposed  to  be  on  again  during 
July.  They  tried  to  provide  ad- 
vance word  atx>ut  the  operation 
and  to  concentrate  on  40  and  80. 
KH1/KB6  Canton  island  was 
supposed  to  be  activated  by  an 
American  operator  on  and  after 
May  20. 

KP4/A.  Two  different  groups 
have  filed  for  the  permission  to 
reactivate  Desecheo  in  the  Im- 
mediate future. 

LU1ZA  South  Orkneys,  Juan 
Carlos,  joins  the  LU3ZY  (S, 
Sandwich)  schedufe  on  occa- 
sional Tuesdays  and  Fridays  at 
010GZ  QSL  via  LU2CN.  VP8ZR  is 
near  14275  from  1930Z,  QSL  via 
G3KTJ, 

NN3Si  Smithsonian  Institution 
operated  during  the  WPX  CW 
contest  within  33  kHz  of  the 
band  edgea  QSL  to  NN3SI, 
Smithsonian  Institution,  Wash- 
ington DC  20560  USA  (indicate 


OX  INFORMATION 
(Day  and  time  In  GMT) 

Nets 

Frequency 

Time 

When 

Net 

21355 

1800 

Dly 

Afrikaner 

28750 

1200 

Dly 

DK20C 

14??0 

0630 

Dly 

VK28KD,  VK5MQ.  VK9NS 

14250 

1500 

Dly 

W7PHO 

14225 

2300 

Dly 

W7PH0 

21345 

2330 

Dly 

W7PHQ 

28510 

Dly 

10m  DX  Net 

7080 

O^W 

Sun 

40m  DX  Net 

3795 

0630 

Sat/Sun 

80m  DX  Net 

14265 

0500 

Tue/Sat 

Pacific  DX  Net 

14250 

0500 

Fri 

JV3ZH  Arabian  Knight 

28616 

1600 

Sun 

JY3ZH  Arabian  Knight 

21416 

1530 

Sun 

Foreign  Service  Net 

7260 

1300 

Sat 

E  Coast  Apple  Net 

3790 

0030 

Mon 

VE3  Swap  Shop 

Bulletins 

14001 

0200 

Mon 

W6T1  DX  Bulletin 

14173 

1600 

Sun 

CANADX  Net 

14220 

Dly 

DX  Exchange  Info 

1835 

0130 

Fri 

W1AW  DX  Bulletin 

3990 

0430 

SSB 

7290 

14290 

21390 

28590 

1835 

0000 

Fri 

CW  18  wpm 

3580 

0300 

7080 

14080 

21080 

^060 

3625 

0100 

Fri 

RTTY60wpm/170Hz 

7095 

14095 

21096 

28095 
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"WPX     Contest"     on     tha 

envelope). 

ST9       Southern       Sudan. 

LA1RR/ST0  expects  to  be  there 

for  two  years  and  is  usually 

around   28500/600   kHz   from 

1000Z,  QSL  via  LA  bureau. 

^BTF  BangJadesh  should  have 
been  activated  by  Peter 
HS1AMB  on  June  1^  and  con- 
tinue on  for  several  months. 

TL8CN  Centraf  African  Repubiic 
on  CW  daily:  7003/7004  from 
0400Z  and  21020/25  from  1300Z. 
Tony  also  runs  SSB  skeds  on 
28520/25  from  about  19002.  QSL 
via  W5RU.  TL8RC  active  on  low 
ends  of  40  and  80  from  OOOOZ. 
QSL  via  F6EZV. 

TYQER  Benin,  fired  up  as 
planned  by  DJ2BW  and  Di-BDC, 
was  to  be  on  until  May  13,  QSL 

via  DL8DC. 

UKtPAL  Franz  Josef  Land  Is  ax- 
pectdd  to  be  active  again.  There 
was  activity  by  the  two  YL 


operators,  Rita  and  Natasha,  us- 
ing YLIP  and  EK1P  cailsigns, 
QSL  via  UP2BBM,  Box  88,  Mos- 
cow, The  operators  are  with  the 
USSR  YL  Arctic  Expedition. 
Next  stop  is  to  be  YL0B  from 
Dickson  island 

VK9  Mefish  Reef  is  quite  pos- 
sible in  the  veiy  near  future, 
KB7NW's  boat,  Banyandah,  wiif 
be  refitted  In  Hawaii  for  the  sec^ 
ond  leg  of  the  operation  by  an- 
other group  of  operators.  Hope- 
fully, they  will  have  a  littJe  bit 
better  signal  than  the  first  group 
had  from  KH5  and  KH5K- 
VQQCCTChagos  is  no  one  other 
than  VK9CCT  and  is  active  on 
20m  SSB. 

WSHMI  Frank  Smfth  began  his 
African  trip  on  May  17.  He  was 
to  start  with  EL  and  then  5Z,  9J2« 
5H3, 60, 5Z,  and  ST,  He  planned 
to  operate  mainly  on  20m  SSB, 
He  was  to  return  to  the  US  by 
June  30.  QSL  to  6900  Conover 
K,  Alexandria  VA  22308. 


ZA  Albania.  Very  slim  chance  of 
getting  on.  DL7FT  was  in  Dayton 
and  showing  his  ZA  license — 
but  only  the  old  one. 

2D^  Tristan  Da  Cunha  was  to  be 
on  after  May  12  by  ZD7AL  and 
ZD7SE,  transportation  permit- 
ting. 

ZM7TT  Tokefau.  Latest  news 
was  that  Baruch  has  a  license 
tXJt  not  the  landing  permit;  ex- 
pected to  get  that  one  around 
May  20.  Also,  another  group 
with  VK9NS,  VK2SJU  was  to  be 
on  around  May  15. 

3A$  Monaco  OXpedllion  by  the 
Monaco  DX  Group  (PAOSIM, 
PA2WLE,  PA3AKP,  FE1AMC, 
PE1AUX,  and  PEICUG)  was 
planning  to  be  on  July  10-20.  Will 
be  QRV  on  VHP,  HF,  and  UHF 
bands,  including  OSCAR.  No 
skeds,  no  lists!  QSL  via 
PA3ARM. 

3B8AE/3B9  Rodriguez  has  been 
showing  up  on  the  F6EXV  list  on 


21285  at  1630Z.  QSL  via  Box  18. 
Rodriguez,  via  Mauritius.  Op  is 
Moussa, 

31^  Swazllartd  Is  activated  by 
W6YB/3I36  for  two  years.  He  was 
heard  around  21290  on  (ong 
path.  QSL  via  KA7IJA.  Also, 
ZS6ANL/3D6  is  active  on  10m 

VK4NiC/3X  Gutnea.  Ian  is  now 
back  in  Australia  awaiting  his 
rtext  assignment,  which  he  be- 
lieves will  be  in  Canada.  Ian 
made  a  very  favorable  impres- 
sion on  the  authorities  In 
Guinea,  opening  the  doors  for 
future  operations.  PA9FAF  ex- 
pects to  be  stationed  in  3X  this 
summer  and  hopes  to  do  some 
operating. 

The  ten  most-wanted  countries 
according  to  The  DX  Buttefin 
are:  BY,  VS9K.  XZ,  ZA,  VU7U  VK 
Heard,  70,  XU,  FB8W,  and 
VU7A, 


/lyiMRDS 


Since  its  inception  two  years 
ago*  73  Magazine  has  absort>ed 
the  escalating  costs  to  maintain 
its  world- renowned  Awards  Pro- 
gram. Ail  expenses  directly  af- 
fecting the  program  have  dra- 
maticalty  shot  up  in  price!  As  of 
August  1,  1981,  to  offset  these 
enormous  costs,  prices  for  73 
Awards  will  become  $4.00  each 
and  annual  endorsements  will 
become  $2.00  each.  These 
prices  still  wiif  be  befow  other 
competitive  award  sponsors  in 
our  hobby. 

Award  applicants  are  cau- 
tioned to  be  sure  their  remit- 
tance after  August  1st  reflects 

the  new  prices.  Unfortunately, 
any  applications  received  after 
this  date  which  have  the  incor- 
rect amount  enclosed  will  have 
to  be  delayed  while  the  appli- 
cant Is  notified  of  the  discrepan- 
cy.  This  procedure  will  cost  us 
both  more  time  and  money,  so 
we  plead  with  our  readers  to 
have  the  amount  right  the  first 
time. 


FOREST  COUNTY  PA 

A  micro*expeditton  to  Forest 
County,  Pennsylvania,  will  be 


held   on  the  1st   and  2nd  of 
August,  1981, 

The  call  will  be  W83IQE/3  and 
the  mode  is  CW  only.  Frequen- 
cies  used  will  be  80,  40,  and  15 
meters.  We  will  operate  on  two 
bands  at  a  time,  using  the  bot- 
tom 50  itllohertz  of  the  bands. 
Exact  frequencies  and  bands 
will  depend  on  conditions  at  the 
time.  We  will  certainly  spend 
soma  time  outside  the  Extra* 
only  subbands.  QSL  to  WB3IQE, 
RD1  Box  297,  Brockway  PA 
15824,  US  stations  send  a 
stamped  self-addressed  enve- 
lope. Canadian  stations  send  a 
self-addressed  envelope  and 
unused  Canadian  stamps  good 
for  letter  to  USA.  DX  stations  in- 
clude 1  IRC  for  QSL  via  ship,  2 
IRCs  for  QSL  via  air. 


THE  GREAT 
ESCAPE  EXPEDITION 

Memt>efs  of  the  i-al<e  County 
Amateur  Radio  Club  are  plan- 
ning a  DXpedition  from  the  jail 
cell  In  Crown  Point,  Indiana^  that 
John  DM  linger  fled  in  1934  dur- 
ing his  famous  "wooden  gun" 
escape,  the  final  exploit  of  the 
notorious  bank   robber/killer 


before  he  was  shot  to  death  by 
FBI  agents  in  front  of  the 
Biograph  Theater  in  Chicago. 

Dubbed  'The  Great  Escape 
DXpedition,"  the  operation  Is 
scheduled  for  1800Z  August  29 
to  0300  August  30,  and  from 
14002  to  2300Z  August  30. 

Operators  will  be  using  the 
club  callsign,  W9U  (Leaky  Jail), 
on  14,300  SSB  and  7.115  CW, 
plus  or  minus  QRM. 

Each  contact  will  be  con- 
firmed, by  a  special  QSL  com- 
memorating the  escape,  upon 
receipt  of  a  card  and  a  stamped, 
self-addressed  envelope.  Send 
In  your  QSL  to  Robert  Wiberg 
WD9E2B,  534  E,  37th  Ave.,  Lot 
72,  Hobart  IN  46342. 

The  operating  site  will  be  the 
actual  cell  in  which  the  despera- 
do was  held  at  the  time  of  his 
breakout. 

No  longer  used  as  a  jaif,  the 
old  building  In  which  Diilinoer 
was  held  for  murdering  an  East 
Chicago  policeman  during  a 
bank  robbery  has  been  restored 
as  part  of  a  commercial  com- 
plex housing  a  museum,  a  res- 
taurant, a  ballroom,  and  a  shop* 
ping  mail 


LITTLE  GULL  ISLAND 

Radio  Central  ARC  will  spon- 
sor an  unusual  24-hour  mlni-eK* 
pedition  to  Little  Gull  Island, 
running  August  8th  at  1600Z  to 


August  9th  at  1600Z  Callslgn 
will  be  WA2UEC. 

Little  Gull  Island  is  a  small 
island  fn  Long  Island  Sound 
about  frfteen  miles  northeast  of 
Orient  Point.  They  will  operate 
on  the  lower  portions  of  the 
General  bands,  10  to  80  meters, 
both  CW  and  SSB.  There  will 
also  be  a  Novice  station  opera- 
tion. A  photo  QSL  card  will  sup- 
ply all  information  about  the 
trip. 

Please  QSL  via  Caitbook 
WA2UEC  with  SASE,  the  W2 
Bureau,  or  IRCs.  This  will  be  the 
first  of  a  series  of  mini-expedi- 
tions. 

For  more  information,  con- 
tact Frank  Kiefer  K2PWG.  1 
Sherriil  Lane,  Port  Jefferson  Sta- 
tion NY  11775. 


PENO  OREILLE 

On  August  27-30,  the  Pend 
Oreille  Amateur  Radio  Club  will 
be  operating  a  special  event  sta- 
tion from  the  Pend  Oreille  Coun- 
ty Fairgrounds  in  Cusick,  Wash* 
Ington.  during  the  fair  We  will 
be  on  the  afr  each  day  from 
1600Z  to  0500Z  using  the  New- 
port High  School  Radio  Club's 
call  (WB7TBN).  Frequencies  will 
be  (SSB)  14.340,  21.400,  28.700, 
3945,  (CW  and  RTTY)  3715, 
2B.090,  21.090,  14.080,  and  3650. 
There  will  be  a  special  com- 
memorative  QSL  card  available 
to  all  amateurs  who  contact  our 
station  and  submit  an  SASE- 
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SOCIAL  EVENTS 


Usttngs  in  this  cotumn  are 
provided  free  of  charge  on  a 
space-avaitabie  basis.  The 
f off  owing  ir}  format  ion  should  be 
included  in  every  announce- 
ment: sponsor,  event,  date, 
time,  place,  city,  state,  admis- 
sion charge  (if  any),  features, 
tatk~in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  piace. 
They  should  be  sent  dtrectly  to 
Editorial  Offices.  73  Magazine, 
Pine  Street,  Peterborough  NH 
03458,  Attn:  Social  Events. 

WEST  YELLOWSTONE  MT 
JUL3f-AUG2 

The  WIMU  (WY-ID-MT-UT) 
Hamfest  wiH  be  held  from  July 
31-August  2,  1981,  in  West 
Yellowstone  MT.  LcKjging  and 

campgrounds  are  available. 
There  witli  be  product  displays 
as  well  as  activities  for  YLs  and 
harmonics,  TaJk-m  on  146=52, 
3.920  or  1,250.  For  further  infor- 
mation, contact  ^'WIMU  '81/*  cto 
Les  Belyea  N7AIK,  Box  327,  Bel- 
grade MT  59714. 

JACKSONVILLE  FL 
AUG  1-2 

The  Greater  Jacksonville 
Hamfest  Association  will  hold 
the  ninth  annual  Jacksonville 
Hamfest  and  Northern  Florida 
Section  ARRL  Convention  on 
August  1-2, 1981,  at  the  Orange 
Park  Kennel  Club,  located  at  the 
intersection  of  1-295  and  US  17 
just  south  of  Jacksonville.  Ad* 
vance  registration  Is  $3.50  and 
registration  at  the  door  \s  $4.00. 
Swap  tables  areSIZOO  per  table 
for  both  days  (no  one^day 
tables).  All  events  wiU  be  held  in- 
doors and  will  include  a  full 
slate  of  programs  as  well  as 
meetings  of  several  statewide 
and  regional  organizations. 
Door  prizes  will  be  awarded  at 
both  hourly  and  grand  prize 
drawings.  Plenty  of  free  parking 
will  be  available.  The  headquart- 
ers hotel  is  the  Best  Western 
First  National  Inn  just  across 
from  the  hamfest  stte  on  US  17. 
Special  hamfest  rates  will  be 
available.  Talk-in  on  146,1 6/. 76 
and  146.07A67.  For  advance  reg* 
istratfon,  hotet  rates,  or  more  in- 
formation, contact   Robert  J. 


Cutting  W2KGU  1249  Cape 
Charles  Avenue.  Atlantic  Beach 
FL  32233,  or  Andy  Burton,  Jr., 
WA4TUB.  5101  Younis  Road, 
Jacksonville  FL  32218.  For  swap 
tables,  contact  WA4TUB  at  the 
address  listed  above. 

ESCANABA  Ml 
AUG  1-2 

The  Delta  County  Repeater 
Assocfatioo  will  hold  the  33rd 
annual  Upper  Peninsula  ham- 
fest on  August  1-2,  1981.  at  the 
Flat  Rock  Township  Hall, 
Escanaba  ML  Registration  is 
$2.00.  The  many  activities  will  in- 
elude  a  DX  forum,  an  ARPSG 
workshop,  a  satellite-TV  sem- 
inar, net  meetings,  and  a  swap 
and  shop.  There  will  be  prizes 
and  a  banquet  on  Saturday 
evening.  For  more  information, 
contact  Aiieen  Gagnon  WABDHB, 
co-chajrman  of  the  prize  com- 
mittee, Kipling  Loc,  Mtd.  Rle,, 
Gladstone  Ml  49837. 

LEVELLANDTX 
AUG  2 

The  Hockley  County  Amateur 
Radio  Club  and  the  Northwest 
Texas  Emergency  Net  will  spon- 
sor their  16th  annual  picnic  and 
swapfest  on  Sunday,  August  2, 
1981 ,  beginning  at  8:00 am  at  the 
city  park  In  Levelland  TX.  This 
event  is  for  the  entire  family. 
Bring  your  own  picnic  basket  for 
lunch  at  12:30.  A  $3.00  registra- 
tion is  requested.  There  will  be 
swapping  all  day,  with  tables 
provided.  Talk-in  on  .28/. 88 
(WR5AFX). 

MOBERLYMO 
AUG  2 

The  third  annual  North  Cen* 
tral  Missouri  Hamfest  will  be 
held  on  Sunday,  August  2 ,1981, 
at  the  air-conditioned  Municipal 
Auditorium.  201  West  Rollins, 
Moberfy  MO,  Doors  open  at  9:00 
am.  Tickets  are  $1 .60  m  advance 
and  $2.00  at  the  door.  Features 
include  commerctal  dealers,  a 
flea  market  (no  charge  for 
tables),  an  ARRL  display,  exhib- 
its, prizes,  women's  programs,  a 
special  forum  with  Bob  Neil 
K9EID  on  CB-to-1 0-meter  con- 
versions, and  a  buffet  lunch. 
Drinks  and  hot  dogs  will  be 
available  all  day.  Talk-in  on 
147.69/.09.  146.52.  and  3963.  For 


more  Information,  contact 
Charles  Coy  WB0ENV,  601 
McKinley,  Moberly  MO  65270. 

ANGOLA  IN 
AUG  2 

The  Steuben  County  Radio 
Amateurs  will  hold  their  23rci  an- 
nual FM  Picnic  and  Hamfest  on 
Sunday,  August  2,  1981.  at 
Crooked  Lake,  Angola  IN.  Ad- 
mission is  $2,50.  There  will  be 
prizes,  picntC'Style  BBQ  chick- 
en, inside  tables  for  exhibitors 
^nti  vendors,  and  overnight 
camping  (with  a  fee  charged  by 
the  county  park).  Talk-in  on 
146.52  and  1 47.81 /,21_ 

BELVIDERE  IL 
AUG  2 

The  annual  Big  Thunder  ARC 
Hamfest  will  be  held  on  August 
2,  1981,  at  the  Boone  County 
Fairgrounds,  Highway  76.  Ad- 
vance tickets  are  $2.00.  Indoor 
tables  are  available  at  a  nominal 
cost  and  there  will  be  acres  of 
outdoor  space  available  free. 
Camping  is  permitted.  For  ad- 
vance tickets,  send  an  SASE 
and  check  to  Bob  Anderson 
K9DCG,  910  W.  Locust  Street, 
BeividerelL  61008. 

COLBY  KS 
AUG  2 

The  first  Northwest  Kansas 
Amateur  Radio  Swap  Meet  will 
be  held  on  Sunday,  August  2, 
1981,  beginning  at  9:00am  at  the 
Community  Building,  Colby  KS. 
Admission  is  $1.00  and  tables 
are  $1.00  each  (same  for  deal- 
ers). An  auction  will  be  held  at 
2:00  pm.  Other  features  wiH  in- 
elude  a  TVRO  demonstration, 
activities  for  the  ladies,  and  old- 
fashioned  informal  swapping, 
selling,  and  visiting.  Lunch  will 
be  available.  Talk<in  on  146.22/ 
.82  and  .52/.52.  For  more  infor- 
mation, contact  WA0GBN  or 
KA0FBQ. 

WINCHESTER  VA 

AUG  2 

The  Shenandoah  Valley  Ama- 
teur Radio  Club  will  celebrate 
""31  years  without  interruption" 
at  its  annual  hamfest  on  Sun- 
day, August  2, 1981 ,  at  the  Clark 
County  Ruritan  Fairgrounds  in 
Berryville  VA,  10  miles  east  of 
Winchester  on  Route  7,  Gates 
open  at  7:00  am  for  esthrbitors 
and  tailgaters.  for  whom  fees 
will  be  the  same  as  last  year. 
Registration  is  $3.00,  and  wives 
and  young  children  will  be  ad- 
mitted at  no  charge.  Hourly  prize 


drawings;  major  prizes  will 
include  three  transceivers. 
Breakfast  and  Ruritan's  fa- 
mous barbequed  chicken  din- 
ners will  be  available.  Talk*in 
on  146.22/,82.  147.90/.30,  and 
146.52/.5Z  For  further  infor* 
mation,  contact  Joann  Aaron 
WB2CMV.  PC  Box  139.  Win- 
Chester  VA  22601, 

POMONA  CA 
AUG  8 

The  Trl-County  Amateur  Ra- 
dio Association  win  hold  its  an- 
nual hamfest  on  Saturday, 
August  8. 1981.  from  9:00  am  to 
3:00  pm  at  the  Los  Angeles 
County  Fairgrounds  (Thummer's 
Patio).  Pomona  CA.  There  is  no 
admission  charge.  Bring  your 
own  picnic  lunch.  Refreshments 
will  be  available.  Featured  at  a 
noon  raffle  will  be  grand  prizes 
of  a  Quasar  10"  TV  and  a  Tempo 
S-1  handie-talkje-  The  drawing 
donation  is  $1.00  and  the  winner 
need  not  be  present.  Talk-in  on 
146.34/.94.  For  additional  infor- 
mation, write  TCARA,  PO  Box 
142,  Pomona  CA  91767, 

BEAVEF4T0N  OR 
AUG  8-9 

The  Willamette  Valley  DX 
Oub  will  hold  the  1981  North^ 
west  DX  Convention  on  August 
8-9, 1981.  at  The  Greenwood  Inn 
in  Beaverton  OR,  just  west  of 
Portland.  The  grand  prize  will  be 
an  lcom-730.  Speakers  will  in- 
clude Car!  WA42NH  and  Martha 
WB4FVU.  For  more  information, 
write  PO  Box  555,  Portland  OR 
97207. 

BURLINGTON  VT 
AUG  6-9 

The  Burlington  Amateur 
Radio  Club  will  hold  its  annual 
International  Hamfest  on  Au- 
gust 8*9, 1981,  at  the  Old  Lantern 
Campground,  Charlotte  VT  (14 
miles  south  of  Burlington,  just 
off  Rte.  7).  Admission  is  $4.00 
{US  funds).  Planned  events  in- 
clude a  flea  market,  commercial 
exhibits,  a  CW  contest,  a  tower- 
raising  contest,  an  HT  transmit- 
ter hunt,  and  the  traditional 
Canadian-American  tug-of-war. 
Talk-in  on  ,34/.94.  For  more  infor- 
mation, contact  Hap  Preston 
W1VSA,  PO  Box  312,  Burlington 
VT  05402.  For  campground  res- 
ervations, call  Old  Lantern 
Campground  at  (802)^25*2120. 

LEXINGTON  KY 
AUG  9 

The  B I uegrass  Amateur  Radio 
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Society  will  hold  its  annual  Can- 
tral  Kentucky  Bluegrass  Ham* 
fest  on  Sunday.  August  9, 1981, 
from  8:00  am  until  4:00  pm  EOT  at 
a  new  location,  the  Tates  Creak 
Junior  High  School.  Centre 
Parkway,  Lexington  KY/Tlckets 
are  $3.50  In  advance  and  $4.00  at 
the  door.  Outdoor  flea  market 
space  is  free  with  admission. 
There  will  be  technical  forums, 
indoor  exhibits,  door  prizes,  a 
grand  prtze  of  a  two-metar  all- 
mode  transceiver,  a  ladies'  pro* 
gram,  a  pfotecled  paved  flea 
market  area,  and  free  parking, 
Talk'ln  on  146,16/78.  For  more 
Information,  please  contact  Er- 
nie Cohen  K4DHN.  3379  Suther- 
land Drive,  Lexington  KY  40502 

WILLOW  SPRINGS  IL 
AUG  9 

The  Hamfesters  Radio  Club 
will  hold  its  47th  annual  hamf est 
on  Sunday,  August  9,  1981.  at 
Sante  Fe  Park,  91st  and  Wolf 
Road,  Willow  Springs  lU 

ST.  CLOUD  MN 
AUG  9 

The  St.  Cloud  Amateur  Radio 
Club  Hamf  est  will  be  held  on 
August  9,  1961,  from  8:00  am  to 
4:00  pm  at  the  Whitney  Senior 
Center  In  St.  Cloud  MN,  Features 
will  Include  a  swapfest,  prizes, 
and  refreshments.  Talknn  on 
146.34/. 94.  For  further  infor- 
mation, contact  Mike  Lynch 
KA0HQS,  2115  1st  Street  South, 
St.  Cloud  f^N  56301,  or  phone 
(612)^^1-2297. 

MONTGOMERYVILLE  PA 
AUG  9 

The  fi^id^Atiantlc  Amateur 
Radio  Club  will  hold  its  annual 
J.B.M.  Hamfest  on  Sunday,  Au* 
gust  9,  1981,  from  9:00  am  to 
4:00  pm,  rain  or  shine,  at  the 
Budco  309  Drive-ln  Theater.  V* 
mile  north  of  the  Intersection  of 
Rtes.  63  and  309,  Montgomery* 
ville  PA  (6  miles  north  of  the  Fori 
Washington  interchange  of  the 
Pennsylvania  Turnpike).  Admis- 
sion is  S2  50  with  $1.00  addi- 
tional for  the  first  tailgate  space 
and  75«  for  each  additional 
space.  Tailgate  setup  begins  at 
6:00  am.  Featured  will  be  an 
Alternate  Energy  Fair  which  will 
Include  exhibitions  of  various 
energy  resources,  as  well  as 
door  prizes  and  a  Ilea  market  for 
both  the  hamfest  and  the  Alter- 
nate Energy  Fair.  Refreshments 
will  be  available.  Tatk*in  on 
147,66/.06  (WB3J0E)  or  146.52. 
For  further  information,  call  Don 


Schuenemann    WB3AYT   at 
(215J-822-9076. 

AUSTIN  TX 

AUG  14-16 

The  Austin  Amateur  Radio 
Club  and  the  Austin  Repeater 
Organization  will  hold  the  ARRL- 
approved  VHF  '81,  a  combina- 
tion state  convention  of  the 
Texas  WHF  FM  Society  and  the 
second  annual  Super  Central 
Texas  Swapfest,  on  August 
14^16,  1981,  at  the  Hilton  Inn, 
Austin  TX,  Registration  Is  $5.00 
in  advance  (August  1st  deadline) 
or  $6,00  at  the  door.  Tickets  are 
good  for  technical  sessions, 
seminars,  the  swapfest,  and 
more  {all  indoors  and  air- 
conditioned).  Other  features  in- 
clude the  hidden  transmitter 
hunt,  the  Saturday  night  boat 
ride,  and  the  Texas  barbecue 
dinner,  prizes,  an  ARRL  forum, 
and  dealers.  Talk-in  on 
146.19/.79.  For  additional  infor- 
mation, contact  VHF  *ei.  PO 
Box  13473,  Capitol  Station, 
Austin  TX  78711. 

OMAHA  NE 
AUG  14-18 

Satellite  Television  Technolo- 
gy will  hold  a  Satellite  Private 
Terminal  Seminar  on  August 
14-16,  1981,  in  Omaha  NE,  In- 
cluded will  be  more  than  50  ex- 
hi  bit  ttooths  with  low-cost  home 
satellite  TV  reception  terminal 
equipment  and  systems.  The 
seminar  program  will  teach  how 
to  make  this  equipment  function 
at  peak  performance  at  all 
times.  Three  lecture  hails  wilt  be 
set  up  with  test  equipment  and 
operating  portions  of  systems 
where  attendees  can  meet  with 
experts  and  obtain  information 
about  their  own  installations. 
For  more  details  on  the  program 
and  registration,  contact  SPTS 
31  Omaha.  PO  Box  G,  Arcadia 
OK  73007,  or  phone  Rick  Schnar- 
inger  at  (405)-396-2574. 

OAKLAND  NJ 
AUG  IS 

The  Ramapo  Mountain  Ama- 
teur Radio  Club  {WA2SNA)  will 
hold  its  5th  annual  flea  market 
on  August  15, 1961,  at  the  Ameri- 
can Legion  Hall,  66  Oak  Street, 
Oakland  NJ,  only  20  miles  from 
the  GW  Bridge,  Admission  is 
S1.00;YLs  and  harmonics  will  be 
admUted  free.  Indoor  tables  are 
S6-50  and  tailgating  is  S3.00. 
Door  prizes  will  be  awarded  and 
refreshments  will  t>e  available. 
Talk*m   on    147.49/146.49  and 


146.52.  For  more  Information, 
contact  Walt  Zlerenberg 
WD2AAI,  344  Union  Avenue, 
Bloomingdale  NJ  07403»  or 
phone  (201)-838-7565. 

HUNTSVILLE  AL 
AUG  15-16 

The  Hunt svl lie  Hamfest  (for* 
merly  the  North  Alabama  Ham^ 
fest)  will  be  held  on  Saturday 
and  Sunday,  August  15-16, 1981, 
at  the  Von  Braun  Civic  Center  in 
Huntsville  AL  There  is  no  ad- 
mission charge.  There  will  be 
prizes,  exhibits,  forums,  an  air- 
conditionad  Indoor  flea  market, 
and  ladles'  activities.  Tours  of 
the  Alabama  Space  &  Rocket 
Center  are  available  for  the  fami- 
ly. A  limited  number  of  camping 
sites  with  hookups  are  available 
at  the  VBCC  on  a  first^come, 
first^served  basis.  Flea  market 
tables  are  available  for  S3.0Q  per 
day.  Talk'in  on  3.966  and  ,34/.94. 
For  more  information  write, 
Huntsville  Hamfest,  PO  Box 
4563.  Huntsville  AL  35802. 

TACOMA  WA 
AUG  1&16 

The  Radio  Club  of  Tacoma 
will  hold  its  annual  Hamfair  on 
August  15-16,  1981,  at  Pacific 
Lutheran  University  In  Tacoma, 
WA.  Featured  will  be  many  out- 
standing technical  seminars, 
games  and  contests  for  all 
members  of  the  family,  a  large 
flea  market  and  commercial  dis- 
play area,  dinner  and  after-din- 
ner entertainment,  and  valuable 
door  prizes.  Trailer  parking  and 
lodging  are  available.  For  more 
details,  contact  Eva  Anderson 
WB7QNS,  517  Berkeley  Avenue 
West,  Tacoma  WA  98466,  or 
phone  (206)-564^347. 

WARREN  OH 
AUG  16 

The  Warren  Amateur  Radio 
Association  will  hold  its  24th 
hamfest  on  August  16,  1961,  at 
the  Kant  State  University 
branch,  Warren  OH.  There  will 
l)e  six  major  prizes.  For  more  in- 
formation, write  PO  Box  809, 
Wan^en  OH  44482. 

HAMOEN  CT 
AUG  16 

The  5th  annual  WELl/Hamden 
Radio  Club  Flea  Market  will  be 
held  on  Sunday,  August  16, 
1981,  from  9:00  am  to  5:00  pm  at 
Radio  Towers  Park,  Benham 
Street,  Hamden  CT.  General  ad* 
mission  is  SI. 00  and  dealer's 
charge  is  $5.00  pBt  space  with 
room  for  one  car.  For  further  in* 


formation  or  reservations,  write 
Hamden  Radio  Club,  199  Way- 
land  Street,  Hamden  CT  06518, 
or  call  (203)  288^3765  after  5;00 
pm, 

LAFAYETTE  IN 
AUG  16 

The  Tippecanoe  Amateur 
Radio  Association  will  hold  Its 
12th  annual  hamfest  on  Sunday, 
August  16,  1981,  at  the  Tip- 
pecanoe County  Fairgrounds, 
Teal  Road  and  18tn  Street, 
Lafayette  IN.  The  grounds  will 
open  at  7:00  am  and  advance 
tickets  are  $3.00.  Features  will 
include  a  large  flea  market, 
manufacturers,  dealers,  fun, 
and  prizes.  Talk-in  on  146. 13/. 73 
Of  146.52.  For  advance  tickets 
and  additional  information, 
send  a  check  {payable  to  Lafay- 
ette Hamfest)  to  J.  B.  VanSickle 
K9KRE,  RR  1,  Box  63,  Westpoint 
IN  47992. 

WILMINGTON  DE 
AUG  16 

Ihe  Sixth  Annual  New  Del^ 
marva  Hamfest  will  be  held  on 

Sunday,  August  16,  1981.  at 
Gloryland  Park,  Bear  DE(5  miles 
south  of  Wilmington),  from  8:00 
am  to  4:00  pm.  Admission  is 
$2,25  in  advance,  $2.75  at  the 
gate,  and  VL  and  ]r.  ops  will  be 
admitted  free.  Tailgating  or 
table  space  under  the  pavilion  Is 
$3.50.  There  will  be  a  limited 
supply  of  free  tables,  or  bring 
your  own.  Refreshments  will  be 
available.  First  prize  of  an  I  com 
IC-2A  and  many  other  prizes  will 
be  awarded.  Talk-in  on  .52  and 
.13/J3.  For  map,  info,  or  ad- 
vance tickets,  send  an  SASE  to 
Stephen  J.  Momot  K3HBP,  14 
Balsam  Road,  Wilmington  DE 
19804.  Make  checks  payable  to 
Delmarva  Hamfest,  Inc. 

FARMINGTON  ME 
AUG  22 

The  Sandy  River  Amateur 
Radio  Club/Somerset  Amateur 
Radio  Association  Hamfest  will 
be  held  on  Satunjay.  August  22, 
1981,  at  the  Farmington  Fair- 
grounds, Familngton  ME.  Ad- 
mission is  a  S1.0Q  donation. 
Free  camping  will  be  available 
from  5:00  pm  Friday  until  Sun- 
day morning.  Light  refresh- 
ments  also  will  tie  available. 
Talk-in  on  146.37/97, 
147.615/.015,  or  146.52/,5Z  For 
addittonai  information,  send  an 
SASE  to  Charles  Stenger 
W1HTG,  Box  111,  East  Dixfteld 
ME  04227. 
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MARYSVHLE  OH 
AUG  22-23 

The  Union  County  Amateur 
Radio  Club  wNI  liold  its  fifth  an- 
nual Hamfest-81  on  August 
22-23, 1981,  at  the  Union  County 
Fairgrounds,  Marysvifle  (near 
Columbus)  OH.  Gates  open  until 
Sunday  at  4;00  pm*  Admission  is 
$2.00  in  advance  and  $3.00  at 
the  gate.  Children  will  be  admit- 
ted free.  Featured  on  Saturday 
night  will  be  movies,  popcorn, 
round  and  square  dancing  to  a 
Irve  band,  and  overnight  camp- 
ing with  hookups,  all  free.  Food 
will  be  available  all  night  with  a 
big  country  breakfast  starting  at 
3:00  am.  On  Sunday  there  will  be 
forums,  door  prizes,  and  meet- 
ings. There  will  be  no  extra 
charge  for  sellers  at  the  flea 
market  which  opens  at  4:00  pm 
on  Saturday  and  5:00  am  on  Sun- 
day. Talk-in  on  147.99/.39  and 
.52.  For  more  information,  write 
Union  County  Amateur  Radio 
Club,  13613  US  36,  Marysville 
OH  43040. 

ST.  CHARLES  IL 
AUG  23 

The  Fox  River  Radio  League 
will  host  the  1981  lllmors  State 


ARRL  Convention  in  conjunc- 
tion with  its  annual  hamfest,  all 
to  be  held  on  Sunday,  August  23, 
1981,  from  8:00  am  to  4:00  pm  at 
the  Kane  County  Fairgrounds  in 
St.  Charles  IL.  The  Convention 
program  features  forums  on  an- 
tennas, DX,  and  ARRL  opera- 
tions. There  will  also  be  several 
contests  and  demonstrations  of 
amateur  radio  communications 
modes.  Advance  tickets  are 
$1.50  and  $2.00  at  the  gate.  Talk- 
in  on  146.940.  For  advanced 
tickets,  send  an  SASE  to  Jerry 
Frieders  W9ZGP,  1501  IVIolitor 
Road,  Aurora  IL  60505,  Commer- 
cial  exhibitors  should  contact 
Mike  Pittard  KA9EVT  at  (312)- 
896-7383. 


WENTZVILLE  MO 
AUG  23 

The  Saint  Charles  Amateur 
Radio  Club,  Inc,  will  hold  Ham- 
fest  '81  on  August  23,  1981,  at 
the  Wentzville  Community  Cen- 
ter, West  Main  Street,  Wentzville 
MO.  Advance  tickets  are  $1.00 
each  or  4  for  $3.00;  at  the  door 
tickets  are  $1.50  each  or  4  for 
$5.00.  Parking  is  $100  per  car 
(no  camprng  on  hamfest  site). 
Featured  will  be  a  reserved  flea 


market  for  amateurs,  a  free  gen- 
eral flea  market  area,  free  bingo, 
a  cake  walk,  refreshments,  and 
prizes  (including  a  first  prize  of  a 
Kenwood  TS-130S  transceiver). 
Free  doughnuts  and  coffee  will 
be  available  to  the  early  birds. 
Talk-In  on  .07/.67  and  .52.  For  in- 
formation on  motels,  tickets, 
displays,  prize  lists,  camping, 
etc.,  write  Bill  Graham  WB&2EH, 
215  Bermuda,  OTallon  MO 
63366. 

BLUEFIELD  WV 
AUG  23 

The  East  River  Amateur  Radio 
Ctub,  inc.,  will  hold  the  Bluefield 
Hamfest  '81  on  Sunday,  August 
23,  1981,  at  the  Brushfork  Ar^ 
mory/Civic  Center  located  on  US 
52,  one  mile  north  of  Bluefield 
WV.  Admission  is  $2.00  in  ad- 
vance and  $3.00  at  the  gate,  and 
includes  a  prize  ticket.  Tail- 
gaters  are  $2.00  each  and  tables 
are  $5.00  each  (3  or  more  are 
$4.00  each).  There  will  be  food, 
dealers,  a  flea  market,  forums, 
and  entertainment.  Talk-in  on 
.BBIA9  and  .52/.52.  For  more  in- 
formation, write  Bluefield  Ham- 
fest '81,  2113  Hemlock  HIM, 
Bluefield  WV  24701. 


DES  MOINES  I A 
AUG  23 

The  iowa  75- Meter  Net  will 
hold  a  picnic  and  swapfest  on 
Sunday,  August  23,  1961,  at  Ew- 
ing  Park  in  southeast  Des 
Moines  lA.  A  potluck  meal  will 
start  at  12:00  noon  and  a  pro- 
gram (including  prizes)  will 
follow.  Talk-in  on  .34/.94.  For  fur* 
ther  information,  contact 
Lovelle  Pedersen  WB0JFF,  Net 
Secretary,  2327  W.  Reinbeck 
Road,  Hudson  I A  50643, 


TIOGA  COUNTY  PA 
AUG  29 

The  Tioga  County  Amateur 
Radio  Club  will  hold  its  5th  an- 
nual hamfest  on  Saturday,  Aug- 
u St  29, 1 981 ,  from  8:00  am  to  4:00 
pm,  at  the  Tioga  County  Fair- 
grounds just  off  Rte,  6,  between 
Welisboro  and  Mansfield  PA. 
There  will  be  a  free  outdoor  f  tea 
market  and  inside  space  will  be 
available.  Registration  is  $3,00. 
Features  will  include  prizes, 
demonstrations^  and  food. 
Pennsylvania's  Grand  Canyon  is 
nearby.  Talk-in  on  1 46. t9A79  and 
.52,  For  mofe  Information,  write 
PO  Box  56,  Mansfield  PA  16933. 


WIN  A  FREE  BOOK! 
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SEW  ELL  NJ 
AUQ30 

The  Gloucester  County  Ama- 
teur Radio  Club  will  hold  the 
GCARC  Ham f est  on  August  30, 
1981.  from  8:00  am  to  3:00  pm 
{7:00  am  tor  tallgalers  and 
dealers)  at  the  Gloucester  Coun- 
ty College,  Tanyard  Road,  Sew- 
ell  NJ.  Admission  is  $2.00  in  ad- 
vance  and  $2.50  at  the  door. 
Tailgaters'  and  dealers*  charge 
is  $6,00  (which  includes  one  free 
admission).  Refreshments  and 
free  parking  will  be  available. 
Features  wlil  include  seminars, 
prizes,  contests,  and  speakers 
Dale  Smith,  from  the  ARRL,  and 
Miles  (Brownie)  Brown  W2PAU, 
an  RCA  antenna  expert.  FCC  ex- 
ams  will  be  given  from  Tech 
through  Advanced.  Talk-In  on 
146.52  and  14778/.  18,  For  more 
information  and  reservations^ 
send  an  SASE  to  GCARC  Ham- 
fest  Committee,  PO  Sox  370,  Pit- 
man NJ  08071,  or  phone  (609)* 
4&6-0500  Of  (609^336-4841  days 
or  (609V629-2064  evenings. 


LA  PORTE  IN 
AUG  30 

The  La  Porte  and  Michigan 
City  Amateur  Radio  Clubs  wHl 
hold  their  annual  La  Porte  Coun* 
ty  Hamfest  on  Sunday,  August 
30,  1981.  rain  or  shine,  at  the 
County  Fairgrounds  on  High- 
way 2.  west  of  La  Porte  !N  (50 
miles  BE  of  Chicago),  There  will 
be  an  outdoor  paved  fiea  market 
area,  indoor  tables  at  $1,00 
each,  a  satellite  TV  demonstra- 
tion, and  overnight  trailer  park- 
ing fof  early  birds.  Advance 
tickets  are  $2.00.  For  reserva- 
tions or  Informatlonp  send  an 
SASE  to  PO  Box  30p  La  Porte  IN 
46350, 

GEORGETOWN  IL 
SEP5-e 

The  llijana  Repeater  System 
will  hold  the  12th  annual  Dan- 
ville Area  Hamtest  on  Septem- 
ber 5-6,  1961t  at  the  Georgetown 
Fairgrounds,  Georgetown  IL. 
The  gates  will  open  at  6:30  am. 
Tickets  are$1,50  in  advance  and 
32.00  at  the  gate.  There  will  be  a 
flea  market,  forums^  famiiy  en- 
tertain mentt  many  prizes  (ir^ 
eluding  a  Santec  synthesized 
hand-held),  and  free  parking. 
Talk-in  on  14622/.S2  and  146,52. 
For  more  information  or  ad- 
vance tickets,  contact  Lowell 
Wells  WD9AFG,  Hamfest  Chair- 
man, RR  3,  Box  215*  Danville  IL 
61832,  or  phone  (217y759-7560. 


BLOOMINGTON  IN 
SEP  6 

The  Bloomington  A/ea  ama- 
teur radio  hams  will  hold  their 
4th  annual  Hoosier  Backyard 
Hamfest  on  Sunday.  September 
6.  1981,  rain  or  shtne,  from  7:00 
am  until  5:00  pm  at  2335  Vernal 
Pike,  Bloomington  IN.  Admis- 
sion is  $2.00.  Features  will  in* 
elude  door  prizes,  a  swap  'n 
shop,  vendors,  free  setups,  bal- 
loon rides,  a  50/60  drawing,  re- 
freshments, ATV  demons tra* 
tions*  and  an  Aptron  ATV  con- 
verter as  the  grand  prize.  Talk- 
In  on  147,78/,  18,  146,04/.64,  or 
223,26/224,86.  For  further  infor- 
mation, contact  Bob  Myers 
K9KTH  at  2335  Vernal  Pike. 
Bloomington  IN,  or  call 
(812)^332  2433. 

AUGUSTA  NJ 
SEP  12 

The  Sussex  County  Amateur 
Radio  Club  will  hold  its  third  an- 
nual SCARC  ^81  hamfest  on  Sat- 
urday, September  12, 1981,  from 
8:00  am  to  3:00  pm  at  Ihe  Sussex 
County  Farm  and  Horse  Show 
grounds,  Plains  Road  off  Rte. 
206,  Augusta  NJ.  Pre-registra- 
tion  for  outdoor  f  tea-market  sell- 
ers is  $4.00:  at  the  gale,  £5.00, 
Pre-registration  for  indoor  flea- 
market  sellers  is  $5.00;  at  the 
gate,  $6.00.  Other  registration  is 
$2.00.  There  will  be  door  prizes 
and  plenty  of  free  parking.  Talk- 
in  on  147.90/.30  and  146,52,  For 
additional  information  or  pre- 
regi  St  ration,  write  Sussex  Coun- 
ty Amateur  Radio  Club,  PO  Box 
11,  Newton  NJ  07860,  or  Lloyd 
Buchhoitz  WA2LHX,  10  Black 
Oak  Drive,  Vernon  NJ  07462. 

GAITHERSBURG  MD 
SEP  13 

The  Foundation  for  Amateur 
Radio,  with  the  support  of  more 
than  50  affiliated  clubs  in  the 
greater  Washington-Baltimore 
areas,  will  hold  the  Gaithers- 
burg  Hamfest  on  Sunday.  Sep- 
tember 13,  at  the  Montgomery 
County  Fairgrounds,  Gaithers- 
txjrg  MD.  Gates  open  at  8:00  am; 
setup  and  taik^in  begin  at  6:00 
am.  Events  featured  include 
commercial  exhibits,  indoor  flea 
market,  tattgatingp  and  ladies* 
actrvittes.  Admission  is  $3.00  at 
the  gate;  children  under  12  ad- 
mitted free.  For  further  informa* 
tlon,  write  Foundation  for 
Amateur  Radio,  PO  Box  523, 
Bowie  MD  20715,  or  contact 
Stuart  Meyer  W2GHK,  hamfest 
chairman,  2417  Newton  Street, 


Vienna  VA  22160;  (703)-525-6286 
(office)  or  281-3806  (home). 

KEW  GARDENS  NY 
SEP  13 

The  Hall  of  Science  Amateur 
Radio  Club  wlil  hold  its  annual 
electronic  hamfest  on  Sunday, 
September  13,  1901,  from  9:00 
am  to  4:D0  pm,  at  the  municipal 
parking  lot,  80-25  126th  street, 
Kew  Gardens.  Queens  NY.  Fea- 
tured will  be  free  parking,  door 
prizes,  refreshments,  a  raffle, 
and  an  auction.  Sellers'  spaces 
are  S3.00;  buyers'  admission  is 
$1-00.  Talk-in  on  .52.  For  addi- 
tional info,  contact  Tom  Doyle 
KA2DTB  at  (21 2)-35 1-6354  (days), 

PORT  JEFFERSON  LI  NY 
SEP  13 

The  Suffolk  County  Radio 
Club  will  hold  its  ARRL-sup- 
ported  4th  annual  Electronic 
Flea  Market  on  Sunday,  Septem- 
ber 13t  1981,  with  a  rain  date  of 
September  20,  1981.  The  site  is 
the  Odd  Fellows  Hall,  Jane  Bou^ 
tevard.  Port  Jefferson  LI  NY, 
Waik^ins  will  be  $1.50  and  sell* 
ers  wiil  be  $3.00.  There  will  not 
be  any  charge  for  XYLs  and  har- 
monics of  attending  hams. 
Gates  will  open  at  7:00  am.  Bar- 
gains, prizes,  food,  and  hamship 
will  be  available.  Talknn  on  .52, 
.94,  and  223.50.  For  more  infor- 
mation, contact  Floyd  Davis  at 
(^16V234.9376. 

TIVERTON  Rl 
SEP  13 

The  Bristol  County  Amateur 
Radio  Association  will  hold  its 
annual  Indoor/outdoor  flea  mar- 
ket on  September  13, 1981,  from 
12:00  noon  to  4:00  pm  at  the 
VFW  hall  In  Tiverton  RL  Admis- 
sion is  SI. 00  and  flea  market 
spaces  are  $6.50-  Door  prizes 
will  be  drawn.  Taik^in  on 
147.63/.03  and  .52.  For  maps, 
send  an  SASE  to  Ann  M.  Garro 
KA1DNB,  652  Old  Colony  Ter- 
race,  Tiverton  Rl  02878. 

FINDLAY  OH 
13 


The  Findlay  Hamfest  will  t>e 
held  on  Sunday.  September  13, 
1981,  at  the  Hancock  Recrea- 
tional Center  )ust  east  of  1-75  ex- 
it 161,  on  the  north  edge  of 
Findlay.  40  mrles  south  of  Tole- 
do. Tickets  are  $2.00  in  advance 
and  S2.50  at  the  gate.  Tables  are 
S2.5C  per  half.  Setups  on  Satur- 
day  are  from  5:00  pm  to  9:00  pm 
and  on  Sunday  at  6:00  am.  Major 
prizes  Include  a  deluxe  low-band 


dg,  two  hand-helds,  a  memory 
keyer,  and  more.  For  tickets,  In- 
formation, or  reservations,  send 
an  SASE  to  PO  Box  587,  Findlay 
OH  45840 

HAMBURG  NY 

SEP  ia 

The  10th  annual  Ham-O-Rama 
*81  will  be  held  on  Friday  and 
Saturday,  September  18-19, 
1981,  from  7:00  am  to  5:00  pm  at 
the  Erie  County  Fairgrounds 
near  Buffalo  NY.  Advance  tick- 
ets (deadline:  September  4th) 
are  $3.00  and  tickets  at  the  gate 
will  be  $4.00.  Children  under  12 
will  be  admitted  free.  The  out- 
side flea  market  is  $2.00  per 
space  and  the  inside  flea  market 
is  $7.00  per  space.  Features  will 
include  new  equipment  dis* 
plays,  computers,  technical  pro- 
grams, ladies'  programs,  and 
valuable  awards.  Talk-in  on 
146.31^91.  For  advance  tickets, 
send  an  SASE  to  David  G.  Baco 
WA2TVT,  130  Vegola  Avenue, 
Cheekiowaga  NY  14225. 

GRAND  RAPIDS  Ml 
SEP  19 

The  Grand  Rapids  Amateur 
Radio  Association  will  hold  its 
annual  Swap  and  Shop  on  Satur- 
day, September  19,  at  the  fair* 
grounds  in  Hudsonville  ML 
There  will  be  door  prizes,  deal- 
ers, an  indoor  swap  area,  and  an 
outdoor  trunk  swap  area.  Gates 
will  open  at  8:00  am  for  both 
swappers  and  the  pubHc.  Talk-in 
on  146.16/.76,  For  more  informa- 
tion, write  Grand  Rapids  Ama- 
teur Radio  Association,  Inc.,  PO 
Box  1248,  Grand  Rapids  Ml 
49501 . 

GRAYSLAKE  IL 

SEP  19-20 

The  Chicago  FM  Club  will 
hold  Radio  Expo  "81  on  Septem- 
ber 19^20,  1981,  at  the  Lake 
County  Fairgrounds,  Rtes.  45 
and  120,  Grayslake  IL,  about  30 
minutes  north  of  Chicago  and  45 
minutes  south  of  Milwaukee. 
The  flea  market  is  open  from 
6:00  am  to  to  6:00  pm  and  the  ex- 
hibits are  open  from  9:00  am  to 
9:00  pm  on  both  days,  rain  or 
shine.  Tickets,  good  for  both 
days,  are  $3.00  in  advance  and 
$4.00  at  the  gate.  Features  in- 
clude seminars,  a  ladies'  pro- 
gram, prizes,  free  parking,  a  new 
camping  site  with  hookups, 
commercial  ham  and  computer 
displays,  and  full  food  services. 
Bring  your  own  tables  and 
chairs  to  the  indoor  and  outdoor 
flea  market  (or  even  tailgate). 
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space  Is  free  with  a  gate  ticket. 
Talh-ln  on  146,16/.76, 146,52,  and 
222.5/224.10.  For  more  informal 
lion,  call  (312)-BST-EXPO,  For 
advance  tickets,  send  a  #10 
SASE  to  Box  1532,  Evanston  IL 
60204. 

PEORIA  it 
SEP  19-20 

The  Peoria  Area  Amateur 
Radio  Club  will  hold  the  Peoria 
Superfesl  '81  on  Saturday  and 
Sunday,  September  19-20,  1981, 
at  the  Exposition  Gardens,  W. 
Northmoor  Road,  Peoria  IL. 
Gate  opens  at  6:00  am;  commer- 
cial building  at  9:00  am.  Activi- 
ties  include  forums,  amateur 
and  computer  product  displays, 
a  flea  market,  ladies'  programs, 
and  children's  activities.  Full 
campmg  facilities  are  available. 
Talk*in  on  146,16/.76.  For  more 
information,  contact  Charles  W. 
Kuhn  W09EGW,  7005  N.  Tobi 
l-ane,  Peoria  IL  61614, 

NEWTOWN  CT 
SEP  20 

The  Candlewood  Amateur 
Radio  Association's  flea  market 
and  auction  will  be  held  on  Sun- 
day, September  20,  at  the  Essex 
liouse,  Rta.  6  in  Newtown  CT, 
Exit  8  off  1-84,  from  10:00  am  to 
4:00  pm.  Admission  is  $1.00; 
tables  are  $6.00.  Activities  in- 
clude door  prizes,  a  raffle. 
dealers,  and  a  magic  show  for 
the  kids,  Talk^in  on  147J2/.1Z 
For  more  information,  contact 
George  WB2THN  at  (914)-533- 
2758  or  Ken  KA1GDS  at  (203)- 
744-6953. 

ROSS  OH 
SEP  20 

The  Greater  Cincinnati  Ama- 
teur Radio  Association,  Inc.,  will 
hoid  its  annual  Cincinnati  Ham- 
fest  on  Sunday,  September  20. 
1981 ,  at  Strieker's  Grove  on  Ohio 
State  Rte.  128,  one  mile  west  of 
Ross  (Venice)  OH.  There  will  be 
exhibits,  10  major  prizes,  food, 
and  refreshments  available. 
Activities  include  a  flea  market 
with  radio-related  products  only, 
a  transmitter  hunt,  entertain- 
ment, and  an  air  show.  Admis- 
sion is  $4.00,  For  further  infor* 
mation,  contact  Lillian  B.  Abbott 
K8CKI.  1424  Main  Street,  Cincin- 
nati OH  45210. 

MT,  CLEMENS  Ml 
SEP  20 

The  L'Anse  Creuse  Amateur 
Radio  Club  will  hold  its  9th  an^ 
nual  Swap  and  Shop  on  Sunday. 
September  20,  1981,  from  9:00 


am  to  3:00  pm  at  the  L'Anse 
Creuse  High  School,  Mt.  Clem- 
ens Ml.  Take  1-94  east-bound  to 
the  Metro|>olitan  Parkway  exit, 
then  the  Metropotitan  Parkway 
to  Crocker,  go  left  on  Crocker  to 
Reimold  and  then  right  on 
Reimoid  to  the  last  school, 
L'Anse  Creuse  High  School.  Ad- 
mission is  $2.00  at  the  door  or 
$1.00  in  advance.  There  will  be 
FCC  representatives  and  a  test 
equipment  table.  There  will  be 
plenty  of  food  and  parking,  plus 
hourly  prize  drawings.  Prizes  in* 
elude  a  first  prize  of  $250,  a  sec* 
ond  prize  of  $100,  and  third  prize 
of  $50.  Talk-in  on  147.69/09  and 
146.52.  For  more  mformatton, 
send  an  SASE  to  Mike  Corcoran 
N8CEN,  650  Chippewa.  Mt. 
Clemens  Ml  48043. 

AUGUSTA  GA 
SEP  20 

The  Augusta  Amateur  Radio 
Club  will  hold  Its  annual  hamfest 
on  Sunday,  September  20,  at  the 
Julian  Smith  Casino  in  Augusta 
GA.  Tickets  are  $1.00  each;  tail- 
gaters,  $3.00.  Open  at  9:00  am,  ev- 
erything is  indoors  except  the 
flea  market.  There  wtli  be  door 
prizes,  a  grand  prize  drawing  at 
3:00  pm,  bingo,  and  refresh- 
ments.  Talk-in  on  146.34/.94.  For 
more  informal  ion,  contact  Diane 
Miller  WB4YHT  at  (404^8603700. 

ELM  IRA  NY 
SEP  26 

The  Elmira  Amateur  Radio  As- 
sociation will  hold  the  sixth  an- 
nual Elmira  International  Ham- 
fest on  Saturday,  September  26, 
1981,  at  the  Chemung  County 
Fairgrounds.  Gates  will  open  at 
8:00  am.  Tickets  are  $2.00  in  ad- 
vance and  $3.00  at  the  gate.  Fea- 
tures will  include  a  free  f(ea 
market,  tech  talks,  and  dealer 
displays.  Food  will  be  available 
and  door  prizes  will  be  awarded. 
The  grand  prize  will  be  three 
items:  an  icom  IC-255A,  an  loom 
IC'2AT,  and  an  Avanti  mobile  an- 
tenna. A  shuttle  service  from  the 
Chemung  County  Airport  will  be 
provided  for  fly-ins  who  bring  an 
HT.  Talk-In  on  147.96/,36, 146,10/ 
70,  and  146.52/.52,  For  more  In* 
formation  and/or  tickets,  con- 
tact John  Breese  WA2FJM,  340 
West  Avenue,  Horseheads  NY 
14845. 

LOUISVILLE  ICY 
SEP  26-27 

The  eleventh  annual  Greater 
Louisville  Hamfest  and  the  1981 
Great  Lakes  Division  Conven- 


tion will  be  held  on  September 
26-27,  1981,  at  the  East  Hall  of 
the  Kentucky  Fair  and  Exposi^ 
tion  Center  in  Louisville  KY. 
There  will  be  a  large  indoor  ex- 
hibitors' area  and  flea  market, 
a>mpletely  air-conditioned*  For 
more  information,  write  The 
Greater  Louisville  Hamfest,  PO 
Box  34444.  Louisville  KY  40232, 
or  phone  {502)-634-0619. 

VIRGINIA  BEACH  VA 
SEP  26-27 

The  6th  annual  Tidewater 
Hamfest-Computer  Show  and 
ARRL  Roanoke  Division  Con- 
vention will  be  held  in  the  Virgin- 
ia Beach  Pavilion  on  September 
26-27,  1981  Featured  will  be 
ARRL,  traffic,  and  DX  forums 
and  XYL  free  bingo.  FCC  license 
exams  will  be  given  to  those 
sending  a  form  610  request  in 
advance.  Free  transportation  to 
the  oceanfront  will  be  provided 
for  the  Neptune  Festival-  Admis- 
sion Is  $3.50.  There  will  bean  ad- 
vance ticket  drawing  for  a  hand- 
held FM  transceiver.  Flea  mar- 
ket tables  are  $5.00  for  one  day 
or  $7.00  lor  both  days.  For 
tickets  and  information,  write 
TRC,  PC  Box  7101,  Portsmouth 
VA  23707,  or  phone  (804)- 
587-1695. 


GAINESVILLE  GA 
SEP  27 

The  8th  annual  Lanierland 
ARC  Hamfest  will  be  held  on 
September  27,  1981,  beginning 
at  9:00  am  in  the  Holiday  Hall  at 
the  Holiday  Inn,  Gainesville  GA. 
Doors  will  open  at  8:00  am  for 
dealer  setups,  and  free  tables 
and  an  inside  display  area  will 
be  provided.  A  large  parking  lot 
will  be  available  for  the  flea 
market,  and  all  activities  and 
facilities  will  be  free  to  alL  A 
boat  anchor  auction  and  prize 
drawings  will  be  featured.  Prize 
tickets  are  $1.00  each  or  6  for 
$5.00.  Food  will  be  available 
next  door.  Talk-in  on  146,07/.67. 
For  more  information  and  free 
dealer  space  reservations,  con* 
tact  Paul  Watkins  W4FDK,  Rte. 
11,  Box  536,  Gainesville  GA 
30501 ,  or  phone  (404^536^280. 


GRASS  VALLEY  CA 
SEP  27 

The  Golden  Empire  Flying 
Club  and  Radio  Systems  Tech- 
nology are  pleased  to  announce 
the  annual  fly^ln  and  avionics 
swap  meet  to  be  held  at  the 


Nevada  County  (CA)  Airpark  on 
Sunday,  September  27, 1981.  The 
pilot  of  any  antique  or  home- 
built  aircraft  will  receive  a  free 
**miner's  lunch"  and  a  beverage 
of  the  pilot's  choice.  Pastries, 
bratwurst,  and  hot  dogs  will  be 
available  also.  The  swap  meet 
will  be  free.  Table  space  is 
limited  and  it  is  first-come,  first- 
served.  This  is  the  only  swap 
meet  In  the  country  to  feature 
the  trading  of  used  avionics 
products.  Pilots  are  reminded 
that  Nevada  County  Airport  is 
considered  a  mountain  strip, 
and  are  advised  to  check  density 
altitude.  For  more  information, 
contact  Golden  Empire  Flying 
Club.  PO  Box  375,  Gra&s  Valley 
CA  95945. 

BEREA  OH 
SEP  27 

The  7th  annua!  Cleveland 
hamfest  will  be  held  on  Sunday, 
September  27,  1981.  at  the 
Cuyahoga  County  Fairgrounds, 
Berea  OH,  from  0800  to  1500,  Ex^ 
hibitors'  8-foot  spaces  are 
$25.00  (which  includes  a  table). 
Also,  power  is  available  if  re- 
quested in  advance.  For  more  in- 
formation, write  Cleveland  Ham- 
fest Association.  Box  27211, 
Cleveland  OH  44127. 

M>RIAN  Ml 
SEP  27 

The  Adrian  Amateur  Radio 
Club  will  hold  its  hamfest  on 
September  27,  1981.  at  the 
Lenawee  County  Fairgrounds, 
Adrian  Ml,  from  6:00  am  to  3:00 
pm.  There  will  be  prizes,  games, 
and  programs.  Limited  tables 
available  and  inside  space  avail- 
able for  your  table.  Tickets  are 
$1.50  in  advance:  $2.00  at  the 
door.  Talk-in  on  146,31/.91  and 
52.  For  tickets,  tables,  and  in- 
formation, contact  the  Adrian 
Amateur  Radio  Club,  Inc.,  PO 
Box  26,  Adrian  Ml  49221.  Tables 
reserved  by  check  no  later  that 
September  20. 

NEW  LONDON  NH 
SEP  27 

The  5th  annual  Connecticut 
Valley  FM  Association  hamfest/ 
flea  market  will  be  held  on  Sun- 
day* September  27,  1981,  from 
9:00  am  to  5:00  pm  at  the  King 
Ridge  Ski  Area,  New  London 
NH.  Adult  admission  will  be 
$1.00  and  flea  market  setup  will 
be  S5.00.  Children  under  16  will 
be  admitted  free.  The  food  con- 
cession will  be  by  King  Ridge. 
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NEiy  PRODUCTS 


STANDARD  KEYBOARD 
CATALOG  AVAILABLE 

A  24*page  catalog  of  standard 
keyboards  is  now  available  from 
George  Risk  Industries,  Inc.  Bul- 
letin KB-20  includes  data  on  the 
company's  Model  753,  756,  and 
771  standard  keyboards,  plus  a 
variety  of  new  models  ranging 
from  10  to  98  keys.  Featured  are 
the  new  process  control  key- 
board with  serial  I/O  for  in* 
dustrial  control  system  appfica- 
tions^  user  programmable  ASCII 
keypads*  and  a  full  complement 
of  keyboard  enclosures  and  ac^ 
cessorles.  Off-the-shelf  modeis 
include  low-cost  units  for  hob- 
by/educational use  and  key- 
boards suitable  for  a  variety  of 
prototype,  limited  production, 
and  specialized  applications. 
Rugged ized  versions  for  heavy- 
duty  industrial  and  military  ap- 
plfcations  are  also  offered. 

Free  copies  may  be  requested 
from  George  Risk  Industnes, 
Inc.,  GRt  PfazB,  Kimbali  NE 
69745;  (S00H45'521B.  Reader 
Service  number  482. 

LOW-COST  DATA  TERMINAL 
INCLUDES  COLOR  GRAPHICS 

A  microprocessor-controlled, 
Interactive  data  terminal  with 
color  graphics,  reverse  video, 
programmabte  and  resident 
character  sets,  selectable  baud 
rates  and  data  formats  and  a 
iighl-touch,  flexible-membrane 
keyboard  with  finger  positioning 
overlay  and  aural  feedback  has 


been  introduced  by  RCA  Micro- 
Computer  Products. 

This  professional  quality  ter- 
minai  is  suitable  for  a  wide  vari* 
ety  of  applications  requiring  in- 
teractive communtcatlon  be- 
tween computer  and  user.  Mi- 
croprocessor intefligence  and 
LSI  video  control  circuits  bring 
performance,  features,  and  flex- 
ibility at  low  cost. 

This  versatile  terminal  can  be 
Interconnected  with  standard 
RS232  modems  for  communica- 
tion across  telephone  lines.  The 
VP-3301  is  compatible  with  most 
time'Sharing  and  data-base 
computer  networks. 

The  character  display  format, 
40  characters  by  24  lines  or  20 
characters  by  12  lines,  is  soft- 
ware selectable.  Each  character 
or  all  characters  may  be  dis- 
played in  one  of  eight  colors  (or 
gray  scales  on  a  BAA/  display). 
The  display  background  may  be 
one  of  eight  colors  {or  gray 
scales  on  a  B/W  display).  There 
are  125  resident  displayable 
characters  or  you  can  define 
your  own  characters — Greek 
letters  and  other  foreign  alpha- 
bets, graphic  symbols,  large 
graphics  building  blocks,  play- 
ing card  suits,  unique  character 
fonts,  and  "little  green  men." 
The  reverse  video  feature  cre- 
ates visual  emphasis  on  single 
or  multiple  characters,  words,  or 
lines. 

The  terminal  communica- 
tions interface  is  industry  stan- 
dard asynchronous  RS232C  or 


20-mA  current  loop  with  six 
switch^seiectable  baud  rates. 
Switch-selectable  configuration 
control  includes  line/local,  up- 
per case  only,  fuli/habf  duplex, 
data  word  formatting,  plus  two 
control  code  options,  A  built-in 
lone  generator,  used  for  aural 
keypress  feedback,  can  be  pro- 
grammed for  endnaf-llne  bell,  er- 
ror messages,  or  even  music. 

The  termmal  utilizes  modern 
flexible^membrane  keyswitches 
with  a  light  positive  activation 
pressure.  Contact  life  is  rated  at 
greater  than  five  million  opera- 
tions. A  fingef-posHioning  over- 
lay combined  with  the  positive 
keypress  action  gives  good  op- 
erator "feei."  The  unitized  key- 
board surface^  Impervious  to  liq- 
uids or  dust  particles,  combined 
with  high-noise-immunity  CMOS 
circuitry,  make  this  unit  par- 
ticularly  suitable  for  use  in 
hostile  environments. 

The  base-band  video  output 
can  be  directly  connected  lo  a 
625-line  color  or  black-and-white 
video  monitor  or  with  an  rf  mod- 
ulator to  a  standard  color  or 
black-and-white  TV  set.  A  wall- 
receptacle-type  power  supply  rs 
included. 

For  more  Information,  con- 
tact RCA  MicroCompufBr  Prod- 
ucts, New  HoUarrd  Avenue,  Lan- 
caster PA  17604:  (7t7}-397-766t 
Reader  Service  number  485. 

DOWNEY'S 
HIGH-FREQUENCY 
TRANSFER  RELAY 

The  Dow-Key  Division  of 
Kllovac  corporation  has  an* 
nounced  the  availability  of  a 
new  high-frequency  transfer 
relay.  The  Model  412  has  four 
type  N  female  connectors  and 
carries  up  to  1000  Watts  (CW)  at 


GRi's  new  keyboard  catatog, 

dc  and  150  Watts  at  4.2  GHz.  The 

Model  412  is  available  in  latch- 
ing and  non-latching  versions, 
each  with  optional  form  "C"  In- 
dicator circuit  contacts. 

The  Model  412  has  excetlent 
rf  characteristics:  Minimum  iso- 
lationat  1  GHz  is  -85  dB  and  at 
4.2  GHz  is  -70  dB.  Vswr  is  less 
than  1.1  at  1  GHz  and  1,25  at  4,2 
GHz.  insertion  loss  Is  -.15  dB 
maximum  at  1  GHz  and  -  .25  dB 
at  4.2  GHz.  The  relay  was  devel- 
oped for  use  in  Microwave  sys- 
tems to  4.2  GHz.  It  ts  ideally  suit- 
ed for  transmit/receive  switch- 
ing between  an  antenna  and  a 
dummy  load.  The  relay  may  also 
be  used  to  bypass  or  Insert  a  cir- 
cuit element. 

For  further  information,  con- 


RCA's  VP330t  data  terminal 


DowKey's  Modef  412  transfer  relay. 
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tact  Kltovac  Corporation,  PO 
Box  4422.  Santa  Barbara  CA 
93103:  (805)-6d4-4560.  Reader 
Service  number  487. 

EZ  CORD  CONTROL™ 

CoiSon  Creators,  Inc.,  has 
developed  a  new  product  called 
the  EZ  Cord  Control^'w.  The 
patented  new  product  provides 
an  excellent  means  of  holding 
and  dispensing  ejctenslon 
cords,  coaXf  twin-lead,  and  all 
the  other  types  of  cable  that 
have  a  way  of  accumulating  in  a 
ham  shack.  This  cable  organizer 
is  avaHable  in  three  different 
sizes. 

For  more  information,  con* 
tact  Colton  CrBBtors,  inc.,  2t6 
East  Second  Street,  Mineota  NY 
71507.  Reader  Service  Number 
484. 

TRI-EX  ROTATING  TOWER 

A  new  120*foot  guyed  roiating 
tower  has  bean  released  by  the 
Tri-Ex  Tower  Corporation,  This 
tower  should  t>e  of  special  in- 
terest to  contesters  and  other 


hams  who  wish  to  mount  yagi 
arrays  In  various  conffgurations 
on  the  sides  of  the  tower.  With 
this  tower,  though,  these  side- 
mounted  antennas  can  be  rotat- 
ed in  any  direction  just  by  turn- 
ing the  lower. 

Despite  its  120-foot  height, 
the  tower  turns  easily  hy  hand, 
although  it  is  more  conveniently 
rotated  by  a  motorized  rotator. 
The  fotaior  mechanism  is  mount* 
ed  inside  the  tower  at  its  base 
where  it  is  easily  accessible  and 
is  completely  enclosed  for 
weather  protection,  reliability* 
and  safety.  There  are  no  ex- 
posed chain  drives  or  gears 
which  could  be  a  safety  hazard 
to  people  who  enter  the  tower- 
site  areau 

Ball-bearing-type  guy  attach- 
ment  rings  are  at  the  30'.  70\  and 
1 10'  tower  levels.  A  mast  may  be 
inserted  at  the  top  of  the  tower 
for  additional  antennas  which 
can  be  rotated  independently  of 
the  tower  and  its  side-mounted 
antennas. 

For  more  information,  con- 


Fax  scan 's  BP3. 


tact  Tri-Ex  Tower  Corporation, 
7762  Rasmussen  Avenue,  Visa- 
tia  CA  93297.  Reader  Service 
number  488. 

FAXSCAN  S  MODEL 
BP  3  BEEPER 

Faxscan,  Inc.,  has  announced 
their  Model  BP-3,  representing 


the  introduction  of  a  new  con- 
cept for  amateur  radio  operating 
ease.  The  BP-3  is  based  on  the 
idea  used  for  years  in  commer- 
cial, military,  and  space  com- 
munications. It  provides  a  gen- 
tie  beep  at  the  beginning  and 
end  of  each  transmission  by 
sensing  the  voltage  on  the  PTT 


The  EZ  Cord  Control 


TfhEx's  rotating  tower. 


73  Magaiine  •  August,  1981     1 


Ilnsv  Further,  to  dlfferentfate  be* 
twaen  transmit  and  receive,  the 
transmit  tone  has  a  higher  fre- 
quency. 

The  purpose  of  the  unit  is  to 
encourage  a  more  natural  con* 
versation  by  eliminatiriQ  the 
need  to  say  **over"  after  each 
ifansmission.  Under  noisy  or 
crowded  conditions,  the  BP3 
vfrtuatfy  eliminates  talk-over. 

The  unit  can  be  directly  inter- 
faced to  aimost  all  modern  gear. 
The  only  basic  requirement  is 
that  the  transmitter  be  keyed  by 
grounding  the  PIT  line  and  that 
the  voltage  at  that  point  not  ex- 
ceed 24  V  dc  nor  the  current  ex* 
ceed  too  mA. 

The  construction  Is  entirely 
solid  state,  with  CMOS  circuitry 
used  to  provide  a  unit  that  is  vir- 
tually rf-proof*  Current  re- 
quirements are  so  low  that  a 
single  9^V  battery  (not  supplied] 
will  power  the  unit  for  up  to  one 
full  year 

T?ie  BP-3  is  perfect  for  use 
during  nets  or  emergencies,  or 
under  noisy  conditions.  It  is  also 
great  for  VHF/UHF  operation 
and  makes  a  perfect  repeater 
accessory. 


The  unit  Is  available  as 
*'board-onfy'*  or  encased.  Both 
are  fully  assembled  and  tested. 
The  *'board*oniy"  version,  a 
mere  2**  x  2",  allows  for  custom 
Installation. 

The  encased  version  comes 
complete  with  standard  4-plfi 
microphone  connectors,  shield- 
ed cabling,  and  ail  interface  wir- 
ing completed.  It  is  designed  for 
use  with  rigs  using  the  standard 
4-pln  connector  but  instructions 
are  enclosed  to  modify  It  for  use 
with  most  modern  gear.  The  unit 
Is  mounted  In  a  "Faxscao  gray" 
cast  aluminum  enclosure  mea- 
suring  2-3/8"  x  4-3/8"  x  1-7/32" 
(W,  D,  H).  Connection  to  most 
rigs  involves  plugging  the  mike 
into  the  BP-3  and  the  BP-3  into 
your  rig's  mike  connector.  Oper- 
ation Is  totally  automatJc. 

For  more  information,  con- 
tact Faxscan,  Inc.,  3148  Dorf 
Drive,  Dayton  OH  45418.  Reader 
Service  number  483. 


MODEL  SD1 1 150  SLIDE  MOUNT 

The  new  Model  SD]-1t50, 
quick-connection  slide  mount 
being  introduced  by  Scientific 
Dimensions,   Inc.,  will  discon- 


I 


nect  ten  circuit  leads  plus  coax. 
Designed  for  use  with  mobile 
two-way  radios  through  the  UHF 
band,  this  product  will  handle 
six  more  accessory  leads  than 
the  Model  SD1-1050  (which  dis- 
connects  four  circuit  leads  plus 
coax).  The  model  SDI-1060  has 
been  reliably  used  in  the  mobile 
two-way  market  for  over  five 
years. 

The  theft  prevention  and  radio 
switching  capabilities  of  the 
Scientific  Dimensions  line  of 
quick-connection  slide  mounts 
have  been  applied  to  uses  in 
construction,  trucking,  oil  and 
gas,  small  service  business,  am- 
ateur radio,  and  utiilties.  The 
patented  product  line  is  sold  to 
Motorola,  General  Electric,  and 
professional  land-mobile  radio 
dealers  nationwide. 

For  more  infonnatlon,  con- 
tact Scientific  Dimensions^  Inc., 
PO  Box  26867,  Aibuquerque  NM 
87125.  Reader  Service  number 
481. 

HY-GAIN'S  NEW 
DOUBLE  ZEPP  ANTENNA 

Telex  Communications'  new 

V-2  antenna  Is  a  2'meter  extend- 
ed double  zepp  vertical  con- 
sisting of  two  stacked  5/8-wav^ 


sections  decoupled  inside  the 
antenna  for  compfete  weather- 
proofing.  The  decoupling 
system  allows  no  rf  on  the  coax 
feedilne.  The  V-2  Is  a  complete 
antenna  that  is  easy  to  assem- 
ble and  will  mount  on  any  mast 
up  to  T*  (50.8  mm)  in  diameter, 

Two  sets  of  1/4'Wave  radials 
and  a  centered  feedpoint  pro- 
duce an  excellent  radiation  pat- 
tern that  is  very  close  to  the 
horizon  witti  a  minimum  of  pow- 
er loss  into  the  sky.  Radiation 
pattern  testing  was  achieved  on 
a  ground-refiection  range  de- 
signed according  to  IEEE  stan- 
dard 149-1079;  the  test  results  of 
the  V-2  and  various  competitive 
products  are  available  from 
Teiex/Hy-Galn. 

The  V*2  Is  designed  to  operate 
from  138  MHz  through  174  MHz, 
obtains  a  vswr  of  less  than  1,5:1 
at  resonance,  and  has  a  2:1  vswr 
bandwidth  of  at  least  7  MHz.  The 
antenna's  isolation  from  the 
supporting  mast  Is  20  dB  mini- 
mum. 

For  more  information,  con- 
tact Hy-Gain,  a  dMsion  of  Tefex 
Communications,  9600  Afdtich 
Ave.  So.,  Minneapolis  MN 55420. 
Reader  Service  numt>er  486, 


Scientific  DimBnsions'  Modei  SDt-ri50  stide  mount. 


Hy-Gain^s  V*2  doubie  zepp  vertical. 
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See  page  Tt7 


HF5VIII  from  page  34 

best  To  tune  the  HF5V-III, 
you  simplv  loosen  a  wing- 
nut  and  slide  the  loading 
coil  up  or  down.  There  are 
separate  loading  coils  for 
80  and  40,  and  adjustrrtent 
of  these  coils  has  a  negligi- 
ble effect  on  the  resonance 
point  on  20, 15,  and  10.  Use 
a  waterproof  marker  to 
mark  the  position  of  the 
bottom  of  the  coil  for  the 
phone  and  CW  segments 
and  you'll  be  able  to  read- 
just the  antenna  without 
even  getting  near  your  swr 
meter! 

The  other  reason  I  chose 
the  HF5V-III  is  the  obvious 
care  that  went  into  its  de- 
sign and  engineering.  But- 
ternut designed  this  anten- 
na to  be  as  efficient  as  pos- 
sible on  each  band,  The  fol- 
lowing theory  of  operation 
is  excerpted  from  the  in- 
struction manual. 

"The  HF5V-UI  operates 
as  a  slightly  extended  quar- 


ter-wave radiator  on  15 
meters,  using  a  quarter- 
wave  decoupling  stub  to 
isolate  the  upper  sections 
of  the  antenna  from  the 
first  quarter-wavelength  of 
that  band  On  20  meters, 
the  entire  radiator  is  active 
and  functions  as  a  3/8-wave 
resonant  vertical  having 
much  higher  radiation  resis' 
tance  than  conventional  or 
trapped  antennas  with 
heights  of  one-quarter 
wavelength  or  less.  On  10 
meters,  the  HF5V-I1I  oper- 
ates as  a  3/4-wave  radiator 
with  considerably  greater 
efficiency  than  quarter- 
wave  types  On  40  and  80/ 
75  meters,  the  appropriate 
resonator  circuits  provide 
the  inductive  reactance  re- 
quired for  resonance  in  con- 
junction with  a  slight  top 
loading  effect  from  the 
15-meter  decoupling  stub. 
The  L/C  ratios  of  the  40-  and 
80/75-meter  resonator  cir- 
cuits also  determine  reso 
nance  on  20  and  10  meters. 


Because  of  the  higher  than 
normal  20-meter  radiation 
resistance,  the  feedpoint 
impedance  on  that  band  is 
in  the  neighborhood  of  100 
Ohms  in  a  typical  installa- 
tion. Therefore,  a  quarter- 
wave  matching  section  of 
75-Ohm  line  is  used  as  a 
transformer  for  the  50-Ohm 
impedance  of  the  main 
transmission  line.  This 
matching  section  has  no  ap- 
preciable effect  on  opera- 
tion on  other  bands/' 

Power  rating  is  two  kW 
PEP  on  40  through  10  me- 
ters, and  1.2  kW  PEP  on  80 
and  75  meters.  Bandwidth  is 
quite  good,  covering  the  en- 
tire  40-,  20-,  15-,  and 
lO-meter  bands  and  approx- 
imately 100  kHz  on  80 
meters.  With  the  optional 
1  60- meter  attachment, 
bandwidth  is  considerably 
narrowed  on  80  and  40  but 
still  covers  the  entire  20-, 
15-,  and  10-meter  bands. 
Wind  load  is  1.5  square 
feet  overall  height  is  26 
feet.  Shipping  weight 
comes  in  at  12  pounds,  and 
DXpeditioners  may  be  inter- 
ested in  the  special  version 
that  allows  the  antenna  to 
be  packed  in  a  relatively 
small  package,  with  no 
change  in  operating  charac- 
teristics. 

Installation 

Both  roof  and  ground 
mounting  are  straightfor- 
ward and  uncomplicated.  It 
takes  less  than  two  hours 
working  at  a  leisurely  pace 
to  assemble  a  Butternut 
HF5V-III.  The  parts  fit  well 
and  needed  no  remedial 
hacking  or  drilling.  Both  an- 
tennas I  built  required  no 
adjustment  beyond  setting 
the  80-  and  40-meter  coils 
for  the  desired  portion  of 
the  band.  The  instruction 
manual  is  very  well  done, 
with  clear  assembly  instruc- 
tions and  diagrams.  There 
are  lots  of  hints  on  installa- 
tion and  ample  detail  on 
ground  systems  and  their 
necessity.  For  the  roof- 
mounted  antenna,  I  used 
the  excellent  tuned  radial 


kit  that  Butternut  offers  A 
system  of  non-resonant  ra- 
dials  resides  beneath  the 
ground-mounted  antenna, 
with  several  wires  in  excess 
of  350  feet. 

If  you  are  interested  in  a 
vertical  antenna  and  can't 
decide  whether  to  mount  it 
on  the  ground  or  on  your 
roof,  you  should  know  that 
indications  are  that  the 
roof-mounted  antenna  will 
be  the  superior  performer. 
In  any  case,  laying  the  re- 
quired radiat  system  for  a 
ground-mounted  vertical 
can  be  extremely  time-con- 
suming. I  calculate  that  the 
time  I  spent  installing  the 
radials  for  my  ground- 
mounted  vertical  would 
have  easily  paid  the  differ- 
ence between  a  vertical 
and  a  small  tribander  to 
mount  on  my  roof  I 

One  has  to  be  very  cat^ 
tious  when  comparing  a 
vertical  to  random  wire  or 
dipole  antennas.  Initial 
comparisons  between  a 
100-foot  random  wire  and 
the  HFSV-III  were  not  par- 
ticularly encouraging.  I 
used  a  coax  switch  to  flip 
back  and  forth  between  the 
antenna  tuner  for  the  ran- 
dom wire  and  the  vertical, 
and  the  wire  seemed  to  run 
about  one  S-unit  higher  on 
receive.  Surprise!  The  low 
angle  of  radiation  of  the 
vertical  made  itself  known 
when  we  started  tuning  in 
DX  stations  — DX  signals 
were  definitely  stronger  on 
the  verticalf 

Conclusion 

The  HF5V-II1  goes  to- 
gether easily  and  is  definite- 
ly one  of  the  best  of  its 
breed.  A  vertical  antenna  is 
no  match  for  a  rhombic, 
yagi,  or  quad,  but  for  those 
of  us  with  limited  real  es- 
tate and  funding,  it  repre- 
sents an  alternative  worthy 
of  serious  consideration. 

For  more  information, 
contact:  Butternut  Elec- 
tronics Co.,  PO  Box  1411, 
San  Marcos  TX  78666. U 
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RTTY  LOOP 


r-- 


Marc  L  Leavey,  MM,  WA3AJR 
4006  WiniBe  Boad 
Randatistown  MD  21133 

Last  month  I  promised  you 
something  to  read  and  some- 
thing to  help  you  write.  No  liar  I, 
here  we  go  with  some  summer- 
time treats. 

As  I  have  mentioned  before, 
one  of  the  popular  sidelights  of 
having  a  RTTY  machine  in  the 
^ack  is  scouting  around  for 
non-amateur  RTTY  signals.  The 
airwaves  are  full  of  such  beast - 
ies,  not  all  of  which  are  decoct* 
able,  which  represent  news  ser- 
vices, government  radio,  and 
other  exotic  radio  stations*  A 
guide  to  these  signals  is  always 
welcome,  assuming  that  it  is  ac- 
curate and  compfete. 

A  few  months  ago  \  reviewed 
such  a  guide:  Oliver  Ferreirs 
Guide  To  RTTY  Ffequencies, 
published  by  GiMer  Associates. 
Inc.,  at  $8.95.  This  month  we 
shall  take  a  look  at  another  en- 
try, a  book  entitled  World  Press 
Services  Frequencies,  Written 
by  Thomas  Harrington  W80MV. 
the  book  claims  (Mr,  Ferrell's 
work  notwithstanding)  to  be  the 
"only  one  of  \Vs  (sic)  kind,  up  to 
date/"  and  to  lead  to  "exciting 
news  from  the  far  corners  of  the 
world."  Pretty  tall  order;  tet's 
take  a  look. 

The  book's  format  is  in  the 


large,  8  V2"  by  11"  size  that  most 
electronic  magazines  have 
adopted,  in  contrast  to  the  9"  by 
6"  size  of  the  Gilfer  book.  How- 
ever, ihe  typography  is  wide 
open  and  large,  with  generous 
margins  and  spaces  between 
Hnes,  accompanied  by  a  cute 
togo  of  the  world  on  each  page* 
This  severely  limits  the  content 
of  each  page. 

The  opening  section  of  the 
book  Is  a  brief,  two-page  In- 
trtxluctlon  to  RTTY,  giving  the 
basic  ''way  in"  to  reception.  It 
appears  to  be  oriented  for  the 
non-amateur,  or  at  least  for  the 
amateur  not  involved  with  RTTY, 
Next  comes  a  short  discussion 
of  time  zoneSj  shift,  speed,  and 
Baudot  (sic)  vs.  ' 'Ascii"  (sic)— as 
opposed  to  Murray  vs,  ASCII 
code.  The  codes,  however,  are 
not  explained — only  mentioned. 
Two  pages  of  photos  of  several 
modern  receivers  are  featured, 
along  with  mentions  of  the  Info- 
Tech,  IRL  FSK-IOOO  {reviewed 
here  a  while  back),  and  HAL 
ST'6000  converters.  A  brief  men- 
tion of  printers  and  whiz-bang 
readers  concludes  the  first  sec- 
tion. 

Information  on  transmitting 
RTTY  stations  is  presented  In 
several  lists.  About  225  entries 
are  for  world  press  stations, 
listed  in  order  of  transmitting 
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Fig.  h  The  Harnngton  book. 


Pig.  2.  The  Epson  MX-80. 


limes.  A  second  list  coniains 
about  150  entries,  describing 
these  same  stations  in  order  of 
frequency.  A  third  list  shows 
International  Telecommunica- 
tions Union  press  stations  in  fre- 
quency order,  showing  about 
250  stations. 

The  author  Indicates  his  in- 
tent to  update  the  Information  I  n 
his  book  periodically  and  mail 
updates  to  registered  individu- 
als. This  is  an  ambitious  under- 
taking and  would  certainly  do 
much  to  keep  the  information 
current,  I  should  note  that  this 
book  states,  as  does  the  Gilfer 
one,  that  all  stations  listed  have 
been  monitored  and  Ihat  this  is 
not  just  a  compilation  of  sta* 
tions  from  a  frequency  log. 

World  Press  Services  fre- 
quencies is  available  for  $5.95 
from  Universaf  Electronics^  Inc., 
1280  Aida  Drive,  Reynoldsburg 
OH  43068.  It  does  not  have  all 
the  listings  presented  in  the  Gil- 
fer book,  but  ft  may  be  entirely 
adequate  for  the  amateur  inter- 
ested in  listening  in  to  world 
press  services. 

Of  course,  the  other  half  of  my 
promise,  something  to  write 
with,  is  a  printer.  \  have  got  to 
tell  you  about  one  of  the  hottest 
new  printers  around^ooe  you 
may  have  heard  about  already. 


Let's  take  a  look  at  some  of  its 
features, 

This  is  a  dot*malrix  printer 
that  supports  the  full  ASCII 
character  set,  numerics,  sym- 
bols, and  upper-  and  lowercase. 
The  print  line  is  a  maximum  of 
eight  inches  and  can  be  con- 
figured with  character  sizes 
yielding  40,  66,  80,  or  132 
characters  per  line.  Further- 
more, while  standard  tine  spac- 
ing of  six  lines  per  Inch  is  the 
default  condition,  the  printer 
may  be  switched  to  eight  lines 
per  inch  (1/8  inch  per  line)  or  a 
tight  7/72-inch  spacing.  The 
resolution  may  be  controlled 
even  further  to  give  one-dot  ver- 
tical  spacing  or  twenty-four-dot 
double  spacing,  all  under  pro- 
gram control. 

Like  more?  The  (ower  case  g, 
p,  q,  and  y  all  have  descenders 
that  make  them  look  more  like 
the  letters  we  are  used  to.  And  a 
double-strike  mode  is  available 
to  fill  in  the  gaps  tjetween  dots 
and  approach  what  is  common- 
ly referred  to  as  "letter  quality/" 

Like  to  see  a  sample?  Fig.  3  is 
a  sample  printout,  set  up  for  1 32 
characters  per  line  and  eight 
lines  per  inch.  The  {ustificatton, 
by  the  way,  is  provided  by  my 
eSOO-based  computer.  I  think 
this  is  quite  acceptable,  don't 
you? 
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How  about  graphics?  Well, 
the  standard  TRS-80™  graphics 
character  set  is  supported  and 
usable  by  even  the  non-TRS-80 
user.  Speaking  of  character 
sets,  flick  a  DfP  switch  inside 
and  you  can  get  any  one  of  sev- 
eral foreign  language  character 
sets.  French,  complete  with  ac- 
cents, British  (the  pound  ster- 
ling, you  know),  or  German,  mlt 
der  Umlaut,  areali  available.  Not 
only  that,  but  an  entire  Japa- 
nese Katakana  character  set 
may  be  substituted  for  the 
TRS'80  graphics,  again,  at  the 
fiipofaDIR 

Stitl  not  impressed,  huh? 
Would  you  like  a  vertical  format 
unit  that  supports  vertical  tabs? 
You  got  it.  How  about  a  built-in 
beeper/bell  to  sound  off  for  fun, 
or  to  tell  you  something's 
wrong?  That  too.  Let's  add  a 
standard  parallel  interface  that 
will  plug  in  to  Just  about  any 
computer,  and  see  what  we've 
got. 

At  a  fist  price  of  $645,  but  be- 


ing sold  at  considerable  dis- 
counts, we  have  the  Epson 
MX-80  printer.  Quitea  bundle,  I'd 
say.  But  before  we  conclude, 
let's  look  at  some  problems. 
First  off,  the  MX-80  has  a  one- 
line  buffer  for  input.  One  of  the 
nice  things  about  a  printer  with 
at  least  several  hundred  bytes  of 
buffer  is  the  abil  ity  of  the  printer 
to  ^'follow''  the  computer.  The 
computer  can  dump  its  output 
to  the  printer  quickly  and  then 
proceed  with  processing  while 
printing  is  going  on,  neatly 
overlapping  functions.  With  a 
one-line  buffer,  this  rarely  hap- 
pens, so  the  computer  sits  and 
waits  for  the  printer  to  finish. 

Furthermore,  if  the  MX-80  is 
used  in  the  serial  mode,  the  user 
must  be  aware  that  the  printer 
will  no!  accept  input  while  the 
carriage  is  returning  or  other 
functions—such  as  graph- 
ics^are  going  on.  Thrs  necessi- 
tates the  addition  of  nulls  into 
the  data  stream,  somewhat 
slowing  the  printer  throughout. 


A  minor  problem  is  that  the 
platen  cannot  be  moved  manu- 
ally while  the  printer  is  ener- 
gized. Thus,  if  a  slight  adjust- 
ment is  needed,  say  to  place 
print  on  a  form,  the  prmter  must 
be  turned  off  and  any  conditions 
set  up  in  the  printer's  memory 
are  iost. 

All  things  considered,  howev- 
er, the  MX-80  is  a  gem  of  a  print- 
er. Several  new  accessories,  in- 
cluding full  dot  graphics  and 
friction  feed,  broaden  the  hori- 
zon of  this  versatile  unit.  At  least 
one  manufacturer  of  a  micro- 
computer-based RTTY  station, 
Microlog,  features  the  MX-BO  as 
a  companion  to  their  unit.  If  you 
are  looking  for  a  printer,  take  a 
long  look  at  the  Epson  MX-80. 

Now,  every  few  months  I  feel  I 
must  repeat  this  request.  If  you 
write  me  or  any  other  author 
whose  works  you  enjoy,  please 
enclose  a  seif-addressed, 
stamped  envelope  if  you  expect 
a  reply.  Also,  remember  to  men- 
tion RTTY  Loop  and  72  Maga- 


A  ffiH  tenths  aQQ  I 
reviewBd  such  a  ^uide, 
Oliver  FerrelPB  'Sttide  To 
RTTY  Frequencies't  published 
by  Bilfer  fisBociates,  inc-, 
at  $8.95.  Thts  lofith  Me 
shall  take  a  look  at  another 
entry,  a  bootf  entitled 
"Ncrld  Press  Services 
Frequencies*,  costing  t5.95,r 
froi  Universal  Electronics, 
InCi  Written  bv  Tho«as 
Harrington,  W30HV,  the  book 
ciaiiSi  Hr,  FerrelTs  work 
notifitnstanding,  to  he  the 
"only  one  of  it's  Wic) 
kindf  up  to  date/  and  to 
lead  tOj  "exciting  news  froi 
the  far  earners  pf  the 
world.'  Pretty  tall  order, 
let^s  take  a  look. 

Fig.  3,  Sample  printer  output 

zine  to  tinose  companies  whose 
products  you  read  about  in 
these  pages.  They  appreciate 
the  feedbacl^. 

Speaking  of  feedback,  we  wiil 
have  some  next  month.  Look  for 
it  in  RTTY  Loo  pi 


LETTERS 


THE  FIRST  COAX? 


In  his  article  "Inside  Coax" 
{73,  May,  1981,  p.  78),  Dr.  Jenkins 
states  that  'Trior  to  World  War 
II,  coaxial  cabfe  was  unheard 
of." 

In  1940,  Rex  Bassett  sold  me 
50"  of  Goaxiaf  cable  at  his  fac- 
tory in  downtown  South  Bend, 
Indiana.  He  used  some  kind  of 
rubber  as  the  dielectric.  By  to- 
day's standards,  and  I  think  Mr. 
Bassett  will  agree,  it  wasn't  too 
efficFent.  But  it  was  coaxial 
cable  and  I  used  it  to  feed  my 
10-meter  antenna  for  over  a  year 
before  WWII  shut  down  ham 
radio. 

By  coincidence,  on  page  37  of 
the  same  issue^  I  see  Rex 
Bassett  is  still  in  business  some 
41  years  later,  having  moved  his 
ptant  from  South  Bend  to  Fort 
l-auderdale. 

Roton  H.  Pearson  KH6AKW 

Aiea  Hi 


A  SNAP 


You   can   chalk   up   another 


ham  as  a  direct  result  of  your 
code-practice  tapes,  The  FCC 
5-wpm  exam  really  was  a  snap 
after  working  with  the  6+  tape. 
So»  now  f  am  on  to  the  13  + 
and  an  Advanced  license. 
Thanks  for  making  the  code  test 
easy! 

William  B.  Schneider 

Technician  (no  call  yet,  but 

passed  the  test) 

Jacksonvllte  FL 


LESS  rS  MORE 

Just  two  weeks  ago,  I  had  a 
rare  privilege.  Upon  arriving  at 
the  homeQTH,  my  son  Informed 
me  that  my  new  73  Magazine 
had  arrived  in  the  mall. 

That  event  was  like  a  cool 
breeze  on  a  warm  day.  Finally,  I 
could  once  again  be  in  contact 
with  my  hobby  through  the  aus- 
pices of  your  very  fine  maga- 
zine. 

Keep  up  the  fine  work  and  to 
Mr.  Wayne  Green  J  even  if  you  are 
wrong  a  fair  amount  of  the  time, 
Wayne,  you  are  upholding  a  fine 
north-American  tradition  of  say* 
ing  your  piece  in  a  free  press. 


Stay  in  there  and  keep  on  slug- 
ging. 

I  might  add  that  I  was  siightly 
sorry  to  see  a  magazine  which, 
while  it  is  up  in  price,  is  down  In 
thickness  and  we  therefore 
seem  to  be  receiving  somewhat 
less  for  our  money:  Will  be  look- 
ing forward  to  receiving  future 
copies, 

L£.  Babcock,  Sr.  VE66AQ 

Edmonton,  Alberta 

Canada 


WA6GUO/WA6SUW  team  will  be 
looking  for  stations  on  moun- 
tain peaks  from  the  top  of  1 4,000 
ft.  Mt.  Shasta,  in  northern  Cali- 
fornia For  further  information, 
call  Dave  Bermann  WA6GU0  at 
{916)-877-5606.  This  Is  not  a  con- 
test, just  a  big  party. 

Davfd  A.  Bermann  WA6GU0 

Paradise  CA 


IN  COHERENT  CW 


[ 


QEmNG  HIGH 


I  rarely  write  to  a  magazine, 
however  the  article  in  the  June 
73,  "Repeater  at  102,000  FeetS" 
by  VE4FK,  certainly  was  out- 
standing in  all  ways.  Give  us 
more  like  this? 

Kenneth  C,  Haas  K2YKE 

Buffalo  NY 


MOUNTAINTOP  PARTY 

On  August  1,  1981,  there  will 
be  an  Amateur  Radio  Mountain- 
top  VHF  Party.  From  the  lowest 
to  the  highest,  pick  your  favorite 
peak.  Bring  yourself,  a  friend, 
your  two-meter  portable  FM  sta- 
tion, and  go  for  the  top.  The  of- 
ficial time  wi  H  be  Saturday,  from 
1000  to  1500,  local  time.  The  of- 
ficial frequencies  will  be  14€,55, 
6.58,    147.51,    and    7.57.    The 


This  a  note  from  an  amateur, 
HS4AMI,  420  km,  seven  hours 
northeast  of  Bangkok.  When  I 
came  here  in  September,  1980, 
the  ARRL  said  they  would  ship 
my  amateur  club  a  coupfe  of 
their  Friendship  transmitter 
kits— but  nothing  arrives.  Oh, 
well,  '^drinking'*  executives  can't 
do  everything. 

I  am  teaching  amateur  radio 
as  an  extra  course  to  science 
and  engineering  students.  We 
are  progressing  through  tuned 
circyit  to  antenna  theory. 

My  coherent  CW  experiments 
have  been  a  great  success:  559 
both  ways  to  California  with  1 
Watt,  on  10  meters.  We  are  go- 
ing  for  100  mW  over  10,000  km, 
at  10  baud,  with  24  dB  gain  and 
no  filter.  We  will  be  happy  to 
hear  if  our  10-100  mW  are  heard 
on  the  east  coast. 

Our  format  is  at  a  10-baud, 
crystal-control  led  rate.  We  send 
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dots  fortuning  and  then  identon 
14,049,000  Hertz  ±  1  Hz  at  1500 
and  2300Z  every  day. 

The  transmission  can  be 
heard  on  any  receiver.  The  big 
gain  Is  when  you  have  the  digital 
filter. 

George  Collins  HS4AMI 

Khon  Kaen  Unlvarstty 

Khon  Kaen,  Ttialland 


SPREAD  THE  WORD 


J 


I  just  read  Wayne  s  editorial  in 
73  in  the  June^  1931,  issue  and 
found  it  very  interest ing.  You 
say  Japan  has  twice  as  many 
hams  as  the  USA.  \  can  believe 
this.  I  'm  51  years  old,  no  kid,  and 
have  reasonable  intelligence, 
but  it  took  me  1 1  months  to  find 
out  how  I  could  become  a  ham. 
After  all  that  time,  I  get  to  go  to 
my  first  lesson  for  my  Novice 
tonight. 

I'm  really  e^^cfted  because  I 
thtnk  it's  3  great  hobby  and  will 
pfobably  invest  approximately 
$2000  for  equipment.  But  what  a 
shame  it  took  me  so  long  to  find 
out  how  to  start.  The  problem  is 
that  you  guys  are  like  a  secret 
organization, 

I  checked  alt  over  on  clubs 
and  how  to  get  started,  (Radio 
Shack,  local  electronics  parts* 
houses)  and  all  1  got  was  (at 
Radio  Shack)  the  advice  to  read 
a  book.  I  didn't  want  to  read  a 
tMok,  I  wanted  to  talk  to  some- 
one, I  couldn't  check  antennas 
on  roofs  because  CB  and  ham 
antennas  look  alike  to  me. 

So  maybe  if  you  folks  would 
put  out  signs  at  Radio  Shack, 
etc.,  about  clubs  and  classes  It 
would  help  build  up  amateur  ra- 
dio. I  don't  mean  to  be  a  wise 


guy,  but  If  you  folks  did  more  to 
promote  the  hobby,  more  of  us 
would  find  out  about  it.  There 
may  be  1000s  of  people  out  here 
just  trying  to  find  out  where  to 
start, 

Robert  W.  Simpson  Sr. 
Glen  Mills  PA 


SEEING-EYE  HAM 

I  would  like  ""O  see  a  '^thank 
you"  printed  in  vour  magazine.  I 

drive  a  semi  truck  and  was 
directed  to  the  heart  of  New 
York  City,  New  York,  by  a  person 
that  did  an  excellent  job.  I  dfdn*t 
make  one  wrong  turn  and  was 
led  by  the  hand  via  2  meters  for 
about  four  hours  without  a  let- 
up. 

I  found  out  later  that  Butch 
N2CGQ  was  blind! 

I  didnH  think  much  at>out  that 
because  if  a  person  lives  in  a 
place  many  years,  he  could 
direct  you  around  town  from  his 
QTH.  But  i  just  found  out  yester- 
day that  the  fallow  only  knew 
New  York  by  what  had  been 
described  to  him.  So,  Butch  put 
his  Seeing-Eye  dog  aside  to  help 
me  find  my  way. 

Thank  you,  Butch,  for  your 
assistance  and  keep  up  the  nice 
work. 

Leo  Mercer 
Albert  Lea  MN 


ANOTHER  POLL? 


After  having  thoroughly  en- 
joyed John  Edwards'  poll  in  the 
June,  1981,  issue,  I  decided  to 
conduct  a  survey  of  20-meter 
CW.  The  following  results  were 
tabulated: 


LOOKING  IVEST 


am  PasfBmak  WASfTF 

c/o  The  Westtink  Radio  Network 

Suite  71B 

7046  Hoilywood  Blvd. 

HoifywoQd  CA  90028 

TOTAL  OVERHAUL  NEEDED 

This  will  not  be  a  normal 
Looking  West  column.  That's 
not  to  say  that  you  should  by- 
pass it.  though,  in  fact,  I  hope 
that  thts  month  we  wMI  attract  a 
far  greater  cross  section  of  the 
amateur  populace  than  usual. 


The  reason  will  become  evident 
as  we  progress. 

Simply  said,  there*s  some- 
thing wrong  behind  the  so- 
called  ^*Ck)dfish  Curtain."  For 
those  of  you  who  have  never 
heard  the  term  before,  I  refer  to 
the  upper  echelon  at  Newing- 
ton.  First,  there  was  the  Central 
Division  Director's  race.  This  is 
still  in  dispute  as  far  as  the  Indi- 
ana Radio  Club  Council  is  con- 
cerned, and  I  suspect  that 
Wayne  will  be  covering  this  in 


90%  think  they  have  keyers  that 

SyCKi 

2%  think  I  have  a  receiver  that 

chirps. 

B7%  of  those  calling  CQ  are 

named  Noah  (why  else  would 

they  sign  with  ARK?). 

100%  think  thai  even  though  I 

am  hundreds  of  mites  away  I  am 

concerned    that    it    is   raining 

there. 

67%  are  quick  to  point  out  that 

they  have  no  problems  when  I 

tell  them  I  haveTVI. 

45%  think  the  band  is  in  bad 

shape. 

13%  just  got  home  from  school 

12%  are  just  leaving  tor  work. 

8%  think  the  C^B  is  very  bad 

and   could    I   help   by   slowing 

down, 

I  am  ever  willing  to  add  to  the 
fund  of  ham  radio  knowledge. 

James  F.  Raid  WSLWS 

Laurel  MD 

GOOD  OLD  RAY 

f  am  writing  to  try  to  cFear  up  a 
problem  I've  had  ever  since  I 
was  assigned  Ihe  call  letters 
W2Yi  in  1977:  IVe  received  many 
OSL  cards  from  the  bureau, 
dating  from  1971  through  1980. 
for  *'W2YI,  Ray,  New  Jersey." 

To  begin:  Dear  fellow  radio 
amateurs,  ptease  accept  my 
apology  for  any  inconveniences 
you've  been  caused  by  this 
fellow,  Ray.  He  is  not  assigned 
the  callsign  W2YI  and,  as  the 
FCC  has  told  me,  he  never  was. 
They  have  assured  me  that  I  am 
the  only  person  licensed  to 
operate  an  amateur  radio  sta- 
tion with  that  callsign.  1  am  sorry 
you've  been  duped  by  this  per- 
son, 


depth.  On  this  one,  I  bow  to  our 
fearless  leader. 

Now.  on  the  heels  of  this  con- 
troversy there  erupts  yet  an- 
other. One  that  hits  at  the  very 
foundation  of  amateur  radio. 
For  the  people  involved  are  con- 
sidered to  be  the  upper  crust  of 
amateur  radio,  the  Big-Gun  DX* 
ers-  Why  should  a  group  of 
these  people  band  together  for 
the  purpose  of  undermining  the 
ARRL's  DXGC  program?  In  case 
you  were  not  aware,  that's  what 
has  happened.  As  you  read  on,  I 
think  that  the  rationale  for  thetr 
actions  will  t>ecome  quite  clear- 
If  not,  then  tune  in  the  low  end  of 
20  meters  and  listen  to  a  few 
pileups.  It  will  become  quite 
self-explanatory  at  that  point. 


I  would  appreciate  hearing 
from  any  amateur  who  has  any 
information  about  good  old  Ray 
from  New  Jersey.  He  prefers  to 
operate  CW  on  14  MHz  and  has 
worked  mostly  Europeans.  I  do 
have  a  few  QSLs  from  his  ex- 
peditions to  40  an  ■  80  meters 
also. 

The  FCC  has  t)dgun  a  moni- 
toring program,  and  is  fulty 
aware  of  Ray's  activities.  It  has 
assured  me  that  I  will  not  be 
held  responsible  for  Ray's  Il- 
legalities. 

I  feel  Ray  should  get  off  his 
duff  and  study  for  his  own  Extra 
class  license,  since  it  is  not  that 
difficult.  It  seems  he  is  already  a 
licensed  radio  amateur,  holding 
a  General  or  Advanced  ticket, 
who  is  too  lazy  to  take  the  time 
to  study  and  upgrade.  Another 
theory  holds  that  he  is  an  ex- 
military  CW  operator  who  likes 
to  DX  a  brt,  but  doesn't  want  to 
take  a  test. 

And  now  to  Ray:  Ray.  1  am  not 
angry  or  spiteful  about  your  ac- 
tions. The  FCC  understands 
that  Vm  not  responsible  for  any 
probfems  that  may  arise  as  a 
result  of  your  operations.  I  do 
wish  to  hear  from  you,  though. 
Please  drop  me  a  letter,  and 
enclose  a  check  to  cover  the 
costs  of  maintafning  those 
envelopes  at  the  second  call 
area  QSL  bureau,  courtesy  of 
the  kind  folks  at  the  North 
Jersey  DX  Association. 

Jeffry  M.  Blackmon 

The  Real  W2YI 

7714  Undbergh  Avenue 

Niagara  Fails  NY  14304 

(716)  2S3-8346 


I  should  preface  all  this  with  a 
few  remarks.  First,  I  neither  con- 
demn nor  condone  the  action 
taken.  I  can  understand  the  frus- 
tration of  thos©  Involved.  Yet  I 
have  to  say  that  nothing  has 
ever  been  accomplished  by 
"burning  down  a  house  because 
you  don't  like  the  furniture  in- 
side." Second,  I  am  not  a  DXer. 
fn  fact,  I  don't  really  fall  into  any 
particular  category  of  amateur 
except  possibly  that  of  observ- 
er. 

As  the  fatter,  I  come  into  con- 
tact with  hundreds  of  amateurs 
annually.  With  some,  I  share 
common  interests.  With  others, 
there  is  no  commonality.  Some- 
where in  between  there  is  an- 
other group:  Those  with  whom  I 
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became  friends  on  a  sociaf  ievel, 
while  finding  commonality  of  in- 
terest  in  amateur  radJo. 

it  Is  because  of  this  latter  In- 
volvement that  I  can  relate  first- 
hand the  story  which  Is  about  to 
unfold,  ft  is  based  directly  on  a 
taped  interview  wtth  a  very  well- 
known  DXpeditioner,  Dave 
Gardner  K6LPL  Also,  there  will 
be  some  supposition  on  my  part, 
but  the  supposition  itself  will  be 
based  upon  the  fact  that  I  spent 
about  50  hours  editing  the  audio 
tapes  of  Dr.  Gardner's  ill-fated 
1979  DXpedltion  to  Palmyra.  A 
trip  that  almost  cost  Dave  and 
those  with  him  their  lives. 

1  thinly  that  the  best  way  to  be- 
gin is  to  explain  the  situation  as 
of  this  date:  the  27tli  of  May, 
1980,  and  then  present,  verba- 
tim, my  interview  of  the  23rd 
with  *'Dr.  DX."  Here  we  go: 

Westiink  Newscast  #193  for 
the  week  of  May  25th,  1981, 
story  item  number  4:  An  ama- 
teur has  been  disqualified  from 
DXCC,  and  another  has  quit  the 
program  as  a  result  of  a  bogus 
QSL  card  scheme  now  roaring 
thfough  the  DX  community.  On 
April  23rd,  the  League  disquali* 
fled  Robert  Findiey  W6NZXfrom 
DXCC  because  they  allege  that 
Findley  submitted  forged  and 
counterfeit  QSL  cards  for  DXCC 
credit. 

Now,  hot  on  the  heels  of  Find- 
iey's  disqualification  comes 
word  that  Dr.  Dave  Gardner 
K6LPL  has  tendered  his  resigna- 
tion to  DXCC,  at  the  same  time 
stating  his  part  in  what  appears 
to  be  a  worldwide  attempt  by 
some  leaders  of  the  DX  commu- 
nity to  effect  what  they  feel  are 
needed  changes  to  the  DXCC 
program.  [At  this  point  we  Insert- 
ed a  33-second  sound  bit  with 
Dr.  Gardner  explaining  what 
transpired  and  why.  This  will  be 
reprinted  tatef  on,  so  there  is  no 
reason  to  dupticate  it  here.] 

Gardner  told  us  that  the  Idea 
began  at  last  year's  Fresno  In- 
ternational DX  Convention,  and 
that  14  well-known  DXers  were 
involved,  ten  of  them  being  Hon- 
or Roll  members,  (n  our  inter- 
view, Garner  stressed  what  he 
feit  were  three  key  points. 
Rrst,  that  this  was  not  an  at- 
tempt to  discredit  either  the 
League  or  its  DXCC  program. 
Second,  that  all  the  cards  m- 
volved,  possibly  as  many  as 
25,000,  were  all  pre-1975  vin- 
tage. [Ed,  note:  As  explained 
later,  the  date  was  chosen  to  not 


influence  those  currently  trying 
to  climb  the  DXCC  ladder  or  af- 
fect their  standings.]  Third,  that 
his  three  QSL  managers, 
W7PH0,  W6AHU,  and  N6AHU 
had  no  knowledge  or  invoive- 
ment  in  what  Gardner  termed  to 
be  an  organized  protest  to  point 
out  the  greed  and  avarice  of 
many  hams. 

What  action  the  League  will 
take  from  here  is  unknown.  A 
DXCC  Advisory  Committee 
member  we  spoke  with  declined 
to  comment  officially  on  the 
matter.  He  did  say  that  there 
was  no  machinery  set  up  to  ac- 
cept the  resignation  and  that 
any  action  taken  would  be  pre- 
cedent setting. 

OK.  There  yotr  have  the  cap- 
sule  version.  Your  basic  one- 
and-a-half-minute  news  story. 
But,  there  is  far  more  to  it  than 
what  appears  on  the  surface. 
This  I  learned  while  talking  to 
Dave  Gardner.  Here  is  our  con- 
versation: 

Q;  What  do  you  know  about 
the  bogus  QSLs  running  around 
in  DX  circles? 

A:  At  the  1980  Fresno  Interna- 
tional DX  Convention,  14  hams 
were  engaged  in  a  rap  session 
about  Improving  the  sorry  state 
of  DXing.  We  decided  we  had  to 
get  the  attention  of  the  amateur 
community  to  bring  the  hobby  of 
DXing  back  to  that  which  would 
generate  some  international 
goodwill  and  good  times  in- 
stead of  this  terrible  race  for 
QSL  cards  which  has  led  to 
greed  and  avarice  and  foul  lan- 
guage, etc.,  on  the  bands.  The 
way  we  chose  to  do  It  was  by 
flooding  the  world  with  pre-1975 
G^L  cards.  These  cards  were 
given  by  the  14  members  of  our 
group,  10  of  whom  are  Honor 
Roll  members,  to  amateurs 
around  the  world.  Our  estimate 
is  that  about  5,000  of  these 
cards  have  made  it  to  DXCC 
headquarters  thus  far. 

1  do  want  to  say  that  his  ac- 
tion was  not  anti-League  or  anti- 
DXCC.  tt  was  designed  to  cap- 
ture the  attention  of  the  world  so 
that  we  might  once  again  bring 
amateur  radio  DXing  back  to 
what  it  was  before,  a  hobby  in- 
stead of  an  addiction  for  QSL 
cards. 

Q:  What  do  you  think  will  hap- 
pen now? 

A:  I  don't  really  know. 
Pre-1975  QSL  cards  are  floating 
Into  the  DXCC  office  [ARRL 
headquarters].  I  hope  it  will  help 
the  league  reassess  its  position 
about  DXCC  and  help  to  take 


some  of  the  violent  competition 
out  of  DXing,  and  also  help  elim- 
inate some  of  the  bad  feelings 
all  over  the  world  in  the  DX  com- 
munity. It's  impossible  for  a  rare 
DX  station  to  get  on  and  rag 
chew  with  a  friend.  He's  com- 
pletely  smothered  by  people 
wanting  QSL  cards.  This  forces 
people  onto  lists,  and  that's  just 
like  reading  out  of  the  telephone 
book.  It'scertainly  not  DXing,  All 
it  amounts  to  is  getting  the  QSL 
card.  While  I  have  not  been  anti- 
list  In  the  past,  i  now  see  this  as 
being  another  effect  of  the 
whole  craze  for  QSL  cards. 

Q:  Do  you  blame  the  DXCC 
program  for  ail  these  problems? 
A:  It's  not  just  the  DXCC  pro- 
gram. It's  partly  DXCC's  fault, 
but  I  think  the  people  at  DXCC 
are  well  intentioned.  I  don't 
think  them  to  be  evil  people  try- 
ing to  do  bad.  I  do  think  that 
their  policies,  among  other  fac- 
tors, have  led  to  a  general  deteri- 
oration in  the  quality  of  amateur 
radio,  and  amateur  radio  DXing 
in  particular. 

Q:  Why  this  route  rather  than 
the  political  one,  i.e.,  lobbying 
for  change  with  the  DX  Advisory 
Committee? 

A:  The  DX  Advisory  Commit- 
tee really  has  no  power  They 
can  only  make  recommenda- 
tions to  the  General  Manager 
[Note:  currently  Dick  Baldwin 
W1RU]  who  takes  it  upon  him- 
self to  decide  what  is  a  country 
and  what  isn't.  He*s  a  fine  gen- 
tleman, but  he  has  been  unre- 
sponsive to  the  DX  community.  I 
just  think  that  the  League's  em- 
phasis  is  so  far  away  from  im- 
proving the  DX  conditions  (oper- 
ating standards)  that  I  do  not 
think  they  really  care  all  that 
much.  We  didn't  think  the 
League  would  be  responsive  at 
all,  because  they  have  not  been 
in  the  past. 

Q:  What  action  have  you 
taken  as  a  result  of  this  so- 
called  scandal? 

A:  Tve  personally  resigned 
from  DXCC.  i  know  of  several 
others  whose  resignations  are 
also  imminent  My  resignation 
was  tendered  well  before  this 
"scandal"  broke.  We  hope  that 
in  the  future  people  will  have  a 
bit  of  a  question  in  their  minds: 
"Is  that  QSL  card  really  neces- 
sary and  is  it  worth  the  price  of 
my  own  personal  pride  I  will 
have  to  pay?" 

As  to  my  own  future  plans?  I 
will  continue  to  work  my  DXpedl- 
tion s  in  the  same  way  I  have  in 
the  past.  All  of  my  own  QSLs  are 


handled  by  QSL  managers  and 
they  were  not  in  any  way  a  part 
of  this  operation.  I  should  also 
state  that  the  operation  is  over. 
No  more  cards  are  going  out.  No 
more  will  go  out.  We  feel  we 
have  made  the  point  we  had  to, 
and  now  it's  time  to  go  on  and 
try  to  improve  conditions  in 
amateur  radio  DXing. 

There  you  have  it!  Right  from 
the  source-  Dave  did  not  name 
the  others  involved.  In  a  subse- 
quent conversation,  he  ex- 
plained that  it  was  for  each  of 
the  people  involved  to  come  for- 
ward of  his  own  accord  if  that 
person  felt  he  wanted  to.  But 
there  is  something  far  more  im- 
portant than  who  did  what  in- 
volved here.  In  the  view  of  this 
writer,  it  again  points  out  the  in- 
ability of  League  headquarters 
to  deal  with  the  problems  of  "to- 
day's" amateur  radio  scene. 
When  a  group  of  the  worfd^s  top 
DXers  has  to  band  together  out- 
side the  ARRL  and  try  to 
force  change,  because  head- 
quarters has  been  unresponsive 
to  their  ongoing  call  for  change, 
something  definitely  is  awry.  I 
think  that  ''unresponsiveness" 
is  the  key  word  here  and  it's  not 
just  in  dealing  with  the  DXCC 
program  and  the  problems  some 
feel  it  creates.  Let's  look  a  bit 
closer  to  home. 

On  the  two-meter  band,  there 
has  been  an  ongoing  call  for 
more  years  than  I  can  remember 
that  the  Board  of  Directors  en- 
act a  specific  band  plan  in  re- 
gard to  the  146  through  148-MHz 
repeater  subband.  Thus  far, 
there  is  still  no  true  standard. 
The  east  runs  repeaters  every  15 
kHz  right-side  op;  the  west  runs 
them  every  15  kHz  inverted  and 
the  Pacific  northwest  opted  to 
totally  recoordlnate  on  20-kHz 
centers  to  match  the  144.5 
through  145.5  MHz  subband.  In- 
stead of  taking  a  stand  one  way 
or  the  other,  the  Board  contmo- 
ally  postpones  making  a  final 
decision. 

OK.  Most  of  us  are  lucky 
enough  to  have  synthesized  ra- 
dios these  days  and  most, 
though  not  all,  will  work  under 
ail  conditions.  Am  I  being  picky? 
I  think  not.  Keep  in  mind  that 
several  parts  of  the  nation  are 
currently  becoming  mvolved  m 
what  amounts  to  a  "squeeze 
play."  Inverted  systems  moving 
toward  them  from  the  west,  and 
nonnnverted  from  the  east.  One 
of  these  days,  there  may  be  one 
heck  of  a  looped  lockup  when 
the  two  forces  meet.  And  who 
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will  suffer?  The  poor  ham 
caught  in  the  middle.  Vet,  Ihe 
Board  fails  to  act.  Falls  to  take  a 
stand.  I  honestly  think  that  they 
are  unaware  of  the  conse- 
quences their  unresponsive- 
ness may  eventually  cause.  But, 
they're  going  to  have  to  take  a 
stand  and  they're  also  gotng  to 
have  to  learn  that  you  cannot 
appease  everyone,  that  a  nation- 
atty-standardlzed  band  ptan  for 
this  spectrum  Is  essential  and 
whatever  one  they  choose  will 
be  unpopular  in  some  quarters. 
U.  wfll  probably  be  met  with 
some  resistance.  But,  choose 
they  must. 

I  think  that  Gardner  has  hit 
upon  something  Important,  per- 
haps  the  key  to  what  the  reaE 
problem  Is  in  Newington.  if  this 
is  the  case,  and  I  happen  to  be  a 
League  member  and  supporter 
who  feels  It  to  be  so,  then  maybe 
It's  time  that  the  rank  and  file, 
you  and  J.  start  taking  some  pos* 
Itive  steps  toward  revamping 
**our  organization  to  what  is 
needed  to  represent  us  in 
today's  fast-paced  society,  I've 
always  said  that  criticism  brings 
with  it  a  responsibility  of  alter- 
native, so  here  goes. 

First,  I  think  it's  time  that  the 
rank  and  file  members  of  the 
Ijeague  are  given  the  opportuni- 
ty to  elect  more  than  just  their 
Division  Director,  Vice  Director, 
SCM,  and  the  like.  We  should  al- 
so be  the  ones  who  elect  the 
President,  the  Vice  Presidents 
and  other  upper-echeion  per- 
sonnel. Maybe  utilize  a  system 
simitar  to  the  Electoral  College 
as  used  In  our  own  federal  gov- 
ernment. Here,  though,  you 
woutd  vote  to  ^'direct  your  Direc- 
tor" to  cast  his  ballot  for  the 
candidate  the  majority  In  a  given 
Division  voted  for,  on  a  popular- 


vote  basis.  If  it  works  for  the 
USA,  It  can  work  for  the  ARRL 

Then  there  are  the  many  AdvU 
sory  Committees  whose  advice 
seldom  is  heeded  it  seems.  Sup- 
pose they  were  no  longer  Advi* 
sory  Committees.  Rather,  each 
was  empowered  to  make  deci- 
sions and  implement  them. 
Here,  again,  you  would  need  a 
d^ange  in  the  structure.  Right 
now.  the  members  of  these  com- 
mittees  are  appointees  of  the 
given  current  League  president. 
What  they  should  be  are  elected 
representatives  of  a  given  Divi- 
son,  elected  by  their  peers  to 
represent  their  views  and  tdeals. 
For  instance,  those  serving  on 
VRAC  should  be  active  mem* 
bers  of  the  mainstream  of  VHF 
repeater  operation.  In  other 
words,  be  active  on  all  local 
2-meter  repeaters,  since  that's 
where  the  bulk  of  today*s  activ- 
ity is.  They  should  be  accessible 
to  their  constituencies  both  on 
the  air  and  on  the  phone.  If  a 
problem  arises,  they  should  be 
there  to  take  command  and  arbi- 
trate a  solution.  I  must  ask  how 
many  of  you  know  who  your 
VRAC  representative  is  or  how 
to  get  hold  of  that  person  on  an 
Immediate  basts  if  an  emergen- 
cy were  to  arise? 

This  should  hold  true  of  all 
members  of  aif  special-interest 
committees-  If  you  can't  reach 
the  man  or  woman  when  they 
are  needed,  if  they  are  not  will- 
ing to  express  your  views  as 
your  representative,  then  why 
bother  having  such  a  person  in 
the  first  place.  By  the  same 
token,  if  your  representative  or 
an  entire  committee  Is  Ignored 
time  after  time,  then  the  com* 
mittee  structure  holds  no  value 
other  than  surface  political 
appeasement.  I  know  a  number 
of  people  who  serve  on  various 


committees  of  this  sort,  and  you 
have  no  idea  how  frustrating  it  is 
for  them  to  work  diligently  for 
months  on  end,  dedicating  their 
time  and  efforts  In  the  hope  of 
making  our  amateur  commLinity 
a  better  place  to  be,  only  to  have 
a  group  of  pollticos  veto,  shelve, 
or  ignore  thelf  works. 

If  Wayne  Green  and  t  disagree 
on  any  one  point  it's  over  the 
ARRL,  Wayne  has  often  stated 
that  in  regard  to  the  League,  you 
vote  with  your  checkbook.  That 
is  to  say,  if  you  don't  join  or  **re* 
up,'*  you  have  voiced  your  dis- 
pleasure in  a  way  anyone  can 
understand:  in  their  pocket- 
book.  I  take  a  different  view. 
First,  I  believe  we  need  a  strong 
national  organization.  Right 
now,  the  ARRL  is  the  only  game 
In  town,  and  as  of  this  writing 
nobody  has  taken  the  initiative 
to  start  a  new  organizational  ef- 
fort. Maybe  someone  will.  Right 
now,  Ihe  League  Is  It,  for  better 
or  worse.  In  that  vein,  I  belies 
that  the  only  way  to  make  the 
ARRL  into  the  kind  of  organiza- 
tion we  need  Is  to  become  active 
in  it.  Become  aggressive.  Work 
toward  change.  Yes.  you  will  get 
shot  down  by  the  *'old  guard/'  In 
politics,  that's  the  name  of  the 
game.  If  you  have  the  tenacity 
and  the  courage  of  your  convic- 
tions and  if  you  can  garner  the 
support  of  your  fellow  hams, 
you  can  and  will  make  your 
voice  heard.  Nothing  is  impos- 
sible! It  merely  takes  dedication 
and  the  willingness  to  fight  it 
out. 

Since  I  began  Looking  West,  I 
have  been  a  League  watcher.  As 
you  know,  I  have  a  very  simple 
way  of  dealing  with  them.  When 
they  do  something  that's  right, 
proper,  and  beneficial  to  ama- 
teur radio,  I  will  be  among  the 
first   to    laud    them   for   their 


achievements.  On  the  other 
hand,  when  something  is  wrong, 
I  will  also  be  among  the  first  to 
cast  criticism.  Yes,  I  am  lucky  in 
that  I  have  a  national  platform 
from  which  to  be  heard,  but  even 
if  this  were  not  so,  my  approach 
would  not  differ. 

I  do  not  remember  who  coined 
the  expression  *'Codfish  Cur- 
tain'' in  describing  Newington.  I 
heard  It  expressed  at  more  than 
one  convention  of  late.  Unlike  a 
curtain  made  of  iron  which  can 
only  figuratively  rust  and  decay 
with  age,  one  made  of  organic 
matter  can  take  on  a  rather  odor- 
iferous characteristic  if  left  to 
the  elements.  I  do  not  want  to 
see  this  happen  to  the  League. 
Not  to  my  League.  Yet,  one  must 
vwonder  when  even  the  OX  crowd 
has  to  rebel.  To  figuratively  take 
to  the  hills,  grow  beards,  and 
wage  a  guerrilia^ype  of  war  to 
get  the  attention  of  Newington. 
Not  that  I  can  or  will  condone 
such  activities  or  that  of  any 
form  of  terrorism  in  the  world  to- 
day. Violence  only  begets  vio- 
lence; hate  only  begets  hate. 
Tbere's  enough  of  this  in  the 
world  today  without  it  seeping 
into  the  very  fiber  of  amateur  ra- 
dio. 

Maybe  the  14  OXers  were 
wrong,  but  It's  evident  that  they 
were  crying  out  for  needed 
change  only  to  be  met  with  a 
deaf  ear  from  League  head- 
quarters. They  made  their  deci- 
sion and  must  live  with  IL  You 
and  1  might  have  taken  a  com- 
pletely different  route.  Nonethe^ 
less,  1  think  the  point  they  were 
trying  to  make  Is  the  very  same 
one  I  am  trying  to  make  right 
here  and  now.  A  simple  mes- 
sage to  Newington  that  says 
wake  up,  "the  times  they  are  a 
changing/' 


KAHANER  REPORT 


Larry  Kahaner  WB2NEL 
PO  Box  39  W3 
Washington  DC  2M16 

...ITS  ALL 
A  BIQ  MtCROFHONE 

Washington  press  creden- 
tials ought  to  carry  warning 
labels  like  the  ones  on  cigarette 
packs,  it  should  read:  "Danger 
— Covering  Congress  or  federal 


agencies  may  result  in  loss  of 
perspective." 

We  of  the  Washington  press 
corps  tend  to  overdo  IL  Granted, 
what  happens  here  at  the  center 
of  the  empire  eventually  affects 
your  life,  but  we  probe  every 
speech  from  every  bureaucrat 
and  analyze  every  bill  even 
though  it  stands  less  than  one  in 
a  hundred  chance  of  becoming 


law.  What  happens  as  a  result  of 
that  massive  coverage  Is  that 
we  succumb  to  the  forest/tree 
syndrome.  Amid  our  hunger  for 
details  and  minutia,  we  may  not 
see  the  issues  or  spot  the 
trends. 

Such  is  the  case  with  report- 
age of  the  government's  appar- 
ent changing  attitude  toward 
regulation  of  the  airwaves.  Con- 
gress, the  FCCp  and  other  law- 
makers want  to  change  the 
statutes,  little  by  little,  to 
restrict  what  we  see  and  what 
we  hear.  They  wish  to  deny  ac- 
cess to  monitor  the  electromag- 
netic spectrum,  a  rather  amor- 


phous, albeit  quite  real,  natural 
resource. 

For  the  past  several  years,  the 
news  media  has  reported  isolat- 
ed government  actions  in  this 
area  but  so  far  no  one  has  taken 
a  step  back  and  looked  at  the 
big  picture.  Newsweek  hasn't 
strung  it  all  together,  splashed  it 
on  the  cover,  and  pronounced  it 
a  trend.  Nor  has  NBC  Nightly 
News  run  a  special  report  at  a 
quarter  past  the  hour  and  de- 
clared it  Truth, 

Its  not  that  they're  poor  jour- 
nalists, and  it's  not  that  they 
don't  care.  It's  just  that  we're  all 
too  close  to  the  action  to  see  it 
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Clearly  and  understand  that  it 
isn't  just  a  llngerrng  fragment  of 
the  '60s  paranoia. 

Since  1934,  when  the  Commu- 
nications Act  was  passed,  the 
law  was  clear.  If  it  were  sent 
over  the  ak,  you  coold  receive  It, 
If  you  could  pick  it  up,  you  could 
listen.  Transmissions  are  regu- 
lated for  the  public  good,  but  re- 
ceiving is  public  domain.  That's 
the  basfs  of  the  Communica- 
tions Act  and,  in  larger  terms,  a 
philosophy  that  stems  from 
common  law. 

Constraints  exist,  however. 
You  can't  divulge  anything  you 
hear  to  a  third  party  (that 
doesn't  hoid  for  broadcast  or 
ham  communications)  but  that 
seems  fair;  we  can  live  with  that. 

But  we're  in  a  new  age  and  the 
Communications  Act  r>eeds  re- 
writing. It's  moldy,  out-of-date, 
especially  in  the  area  of  tech- 
nology. Last  year,  Congress 
tried  overhauling  it  but  didn't  get 
very  far  They're  trying  it  again 
this  year,  but  it  probably  won't 
go  anywhere  either.  For  one 
thing,  the  subject  is  complex 
and  most  representatives  are 
afraid  to  tackle  it.  However,  if 
you  read  the  proposals,  last 
yearns  and  this  year's,  you'll  no- 
tice that  they  both  include  pro- 
hibitions against  receiving  so- 
called  pay-TV  and  other  private, 
commerciaf  transmissions.  No 
one  argues  that  pay-TV  opera- 


tors deserve  some  sort  of  pro- 
tection from  video  vampfres 
who  seek  to  steai  their  wares 
and  market  them  for  half  price, 
but  that  can  be  handled  local ty 
on  a  case-by-case  basfs  as 
"theft  of  service."  Growing  na- 
tional poNcy  towards  regulating 
what  we  may  receive  seems  to 
be  traveling  a  dangerous  path. 

In  another  instance,  the  FCC 
has  decided  to  amend  the  rules 
to  allow  licensees  in  the  Power 
Radio  Service  to  use  scram- 
blers. Service  members,  which 
includes  power  companies, 
prompted  the  rulemaking  to  re- 
flect their  concern  that  ter- 
rorists and  vandals  might  inter- 
cept transmissions  and  some- 
how use  the  information  to  dis- 
rupt a  nuclear  power  plant  or 
blow  up  a  group  of  hydroelectric 
generators. 

The  FCC  gave  the  OK,  as  it  did 
when  poMce  and  fire  depart- 
ments requested  similar  permis- 
sion. Unless  a  petitioner  con- 
vinces the  Commission  that 
scrambling  is  a  dumb  idea,  it 
t)ecomes  law  on  July  22. 

fn  addition,  the  FCC  said  it 
will  allow  scramblers  in  other 
sectors  of  the  Land  Mobile  Ser- 
vice on  a  secondary,  nonmter- 
ference  basis.  There  was  even 
talk  of  letting  taxicabs  scramble 
transmissions. 

We  can  go  on.  Many  states 


ruie  that  you  may  (isten  to  police 
on  your  scanners  at  home  but  r 
not  in  your  car.  You  may  use  a 
microwave  receiver  at  your 
place  of  business  but  not  in  your 
car,  because  then  it  would  be 
called  a  radar  detector, 

The  trend  is  clear.  More  and 
more  restraints  and  regulation 
of  the  public*s  access  to  trans- 
missions that  use  a  public  re- 
source. 

FCC  Commissioner  Joseph 
Fogarty,  commenting  publicly 
on  the  scrambler  proposal  for 
the  Power  Radio  Service,  recom- 
mended formation  of  a  task 
force  "to  study  the  problem  of 
maintaining  the  privacy  and 
security  of  the  telecommunica- 
tions network  in  the  face  of  the 
threat  by  the  new  technolo- 
gies," 

Sorry,  Commissioner.  The 
problem  can't  be  solved.  There's 
no  way  that  any  telecommunica* 
tions  exchange  can  be  made  se- 
cure or  private,  because  by  its 
very  nature  the  electromagnetic 
spectrum  is  like  a  city  street.  If 
you  walk  in  it,  you  relinquish 
your  right  to  privacy,  and  it 
seems  that  everyone  really 
knows  that  except  those  who  try 
to  legislate  that  security  and 
privacy. 

If  you  want  privacy,  try  a 
handwritten  note*  There  will  al- 
ways be  some  high-tech  freak 


who  wants  to  exercise  his  right 
to  listen  and  watch  while  you're 
using  his  natural  property.  Or 
maybe  he'll  just  do  it  for  the 
sheer  challenge  of  breaking  the 
code.  Nevertheless,  no  one  ever 
promised  that  airwaves  woufd 
be  private— in  fact,  the  FCC  has 
historically  maintained  just  the 
opposite— and  to  expect  it  now 
is  socially  unreasonable  and 
technoiOQically  impossit}le. 

Perhaps  the  Secret  Service— 
whose  field  communications 
consist  of  simple  handie-talkies 
on  easily-found  VHF  and  UHF 
frequencies— says  it  best.  After 
the  assassination  attempt  oH 
President  Reagan  last  March,  I 
asked  a  spokesman  if  the  Ser- 
vice was  planning  any  new  pro- 
cedures to  tighten  security.  He 
asked  in  what  areas,  and  I  men- 
tioned the  handie-talkies.  I  told 
him  I  knew  the  frequencies  and 
even  the  code  words;  Reagan  is 
"Rawhide."  "Isn't  that  a  security 
problem?'*  I  asked. 

He  replied:  "We  don't  use 
scramblers  because  youll  only 
figure  out  how  to  unscramble  it. 
And  we  use  code  names  be- 
cause it  makes  things  easier  for 
us.  Our  philosophy  is  simple: 
"Say  nothing  over  the  air  that 
you  wouldn't  say  into  a  micro- 
phone connected  to  the  loudest 
PA  system  in  Washington.  The 
telephone,  the  radio;  it's  ail  a  big 
microphone,  and  that*s  the  way 
it's  always  going  to  be.'  " 


CORRECTIONS 


Since  my  article  "The  Nicad 
Conditioner"  was  published  in 
the  April,  1981,  issue  of  73 
Magazine,  I've  had  many  letters 
from  as  far  away  as  Honolulu 
complimenting  me  on  it. 

One  reader  did  note  a  minor 
error  in  the  diagram  shown  in 
Fig.  3  (p.  107).  At  the  top  of 
resistor  R2,  there  should  have 
been  a  dot  to  indicate  a  connec- 
tion. Without  this  connection 
the  timer  module  woufd  not  re- 
ceive Its  trigger  pulse, 

Mitchel  Kaiz  W2KPE 
Flushing  NY 

Re  the  article,  "Mayday,"  on 
page  78  of  the  June,  1981,  73 


Magazine:  After  continuous  op* 
eration  for  7  months,  we  finally 
had  our  first  Ciegg  22'er  equip- 
ment failure  on  the  ELT  detec- 
tor. The  failure  was  attributed  to 
overheating  of  an  audio  loading 
resistor  in  the  audio  output 
stage.  The  problem  was  correct- 
ed by  circuit  changes  and  relo- 
cation of  heat-generating  com- 
ponents as  detailed  in  Fig.  1. 

The  DF  articles  in  the  June 
Issue  were  extremely  informa- 
tive and  I  hope  wif!  encourage 
further  innovative  advances  in 
the  state-oMhe-art^pf  DFing, 

Ed  Sommerfteld  W2FJT 
Rough  keeps  i  a  NY 
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lllc^.Ul■■Ea  *LL  ii'^pTij  ^;ft^cnlT  to-ii^ii- *Wi  tir^r 


C4490    S^jDD 


WHEEL  OF 
FORTUNE  KIT 


CSSOe    t9M9 


PofjuU*  yiirnc!  dovii:-(?  uses 
LEDs   tra;nsislDr3  and  iC 
To  give  (he  etl^cl  qI  ?  t>"ghl 
ted  ball  spinning  isround 
num-bers.  Unit  emils  sound  aai 
btdll  spins  and  Mnally  ^top^  Oh 
■  aftumbef   Incl.  all  parts. 
Fscspi^t^  a  PC  board 


SEQUENTIAL  LED  FLASHER  KIT 


IC    CljiDUtTRt    a€.V*'.-tWIIAl-l,Y    UiCH-li    UK 

P^HIB   ^Nl      PC    EjgJtREi,    BliEr    iVt^lj^l    X 
I  .fi'"*    liEgillttES    ^V    BATtERT. 

C443  1    S«,7  5 


•###««-:q##^. 


19. 


«B 


i:* 


W^^ 


FASCINATION  STAR  K^T 

U^Ef    ;*&   LEn-fi    .niiiii    It   ClfttUlHRV.    Lf!E'47    *11fe<*:- 

Ti6h  HFTTtff  FOfl  L'rs<;t&-  Etc.  With  *i.l  fi*nt7> 

C443Z      $1{}.fiS 


GREEH  NEONS  jT 

;>i.y^    *-a   ?i|i..  *'■' 

!3f:|ICHT   ChC£|u. 
i^CHfHC,    CNlllil- 


fHaTOFLASlf 

CAPS 


U5aD  }U-s 


120  VAC 
Xenon 
31rob«  Kit 


!■■■]  ^  ^wtU.  PC 


C2M71       iT&O 


SOLAR  POWER  SALE 


*2.9S 


tJllTPL'T     . 


VlHfiLl    i>A^- 


T  Dl^    n  ID  ]  D  ,    C  hUCU 


$12jOO 


LAIIGEJt  SOLAR  PAHEL& 


J  ,y 


i;ij^D;f 


»i 


1 


I 


QHAIMEY    ^-455 


eiect^ronics  inc, 


P.O.  BOX  JT03B 
OENVER^  COLORADO  80^27 


Ptipne  Oncers 
30a-7S1-S7&CP 


1  M^oimtim  AD  Order  S6.00 

+  Please  I n-qlude  SI. 5ti  fcir  postage 

-  Pnone  o*!iers  are  welcome 


S(Md  fcff  our  free  csiaSog  o!  untque  jrems 


SAVE  $140 

FT-IOIZD  (WARC  w/AM) 

Utii  ttfftum*  tft.  1 1  J*  I H I  i  t*  M  *  I M  ♦*  1 1  *  I  ^^  i»*i '  1*111  T*ii*^*» 


ffftftttttii 


Older  YAtSU  FT401ZD  (Mk  il}  9  band.  ISOw,  HF 
Transceiver  with  AM.  A  mid  priced  unit  loaded  with 
features.  Digital  +  analog  readout,  variable  IF  band- 
widtti,  noise  blanker  RF  speech  processor,  built  in  117 
VAC  &  13.5  VDC(wilh  optional  DC  DC  converter).  Uses 
FT-902DM  accessories  UW'^  ^  Th  ^  13  d,  33  lbs. 

Reg.  $889  -  Closeout$749 

hluffy  and  order  nowf  Sentl  Ctieck  or  Money  Order.  To 
expedite  prompt  shipenent  CALL  TOLL  FREE  and  use  your 
Mastercharge  orVISA;  phonfl  COD  orders  accepted.  Allow 
$8.00  for  UPS  shipping  in  tht  4S  States. 


\ 


master  charge 


I 


VISA 


AMATEUR  ELECTRONIC  SUPPLY® 

4828  W  Fond  du  Lac  Ave;  Milwaukee.  Wl  53216 
Phone  (414) 442-4200 •  Wis.  WATS  i-800-242-5195 

Nationwide  WATS:  1-800-558-0411 

A^S  Branch  Stores  iw 

Orlando.  FL  •  Wickliffe.  OH  •  Las  Vegas,  NV 


presenting 

5Hn<K  DCfK 


a 

functional 

piece 

of 

furniture 


Radio  equipmerl 
rot  incloded 


only  $107.50 


Pre- Fabricated  —  Jusr  Assemble. 
Open  conatructiafl  Suitable  io  enclose. 

36' '  wld0  by  30"  deep  &  72''  high 

Shelves  adjustabte  on  2"  oenters. 

No.  3  pine  shelves  and  Belect  j^  463 

upH"ights  —  sanded,  ready  for  finish 

Write  for  other  avaKable  siies  &  options. 

Master  Charge,  Visa,  Money  ofCters  and  Checks accepted- 

F.O  B  Fort  Wayne  (Ind  residents  add  4%  safes  tax^ 
ShtppedUPScoOect- 


RICKER  EQUIPMENT,  INC 

Fort  Wayne,  IN  46863 
Box  1 2304     PH.  219/745-0825 


POWER  LINE 
PROBLEMS? 


Prevent  Equipment  Damage  & 

Condticted  RF  Interference 

To  or  From  Your  Ham  Radio 


SPIKE-SPIKERS 


m 


o 


^ 

\     ^ 


iiii 


$79,95 

Deluxe  Power 
Console 

S'Switched  Sockets 


THE 
SOLUTION 


$44.95 

Mini  II 
Wall  Mount 
1  Sockets 


Transient  Surge  Protection 
plus  RF  "Hash"  Filtering 


i^4?0 


Kalglo  Electronics 

6SS4  Ruch  Rd.  E.  Allen  Twp, 

Dept   73 

fethlehem.  PA  1  S0V7 

DEALERS  INVITED 


Order  Foctcry  Diroct 


ifTi" 


PA  Residcr^T  M^ 


215-865  0006 
800-523-9685 


S&e  List  of  Adv&rlis&ts  on  page  7  U 


1^467 
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DXERS  -BOOST 
POWER  1 0X  + 


SO»-»-£R 


MODEL  SP1 00 


WITH  THE  F»ELD  PROVEN  SOUND- 
POWER  MODEi  SP100  AUDIO 
SPEECH  PROCESSOR  (Patent 
Pending) 

Uses  new  techniques  to  increase 
effective  talk  power  over  10X— vastly 
improve  intelligibility -punch  through 
pite-ups  using  the  outer  sidebands 

Easify  installecl—15  day  money  back 
guarantee  if  not  satisfied—I  year 
warranty 

ONLY  $79,95  add  $3,00  handMng  and 
shipping. 

Optional  AC  power  supply  Mode?  PS9 
only  $5.95 

Send  check  or  money  order  or,  FOR 

MORE  INFORMATION  WRITE 

Soundpower-P.O,  Box  426 

17  Clinton  Park  Dr. 

Bergenfield,  N  J,  07621 


^360 


»^39 


JAN 
CRYSTALS 

KEEP 
YOU  ON 
THE  AIR 

*  CB 

*  08  Standard 

•  2  meter 
Scanners 

Amateur  Bands 

General 
Communication 

Industry 

Marine  VHF 
Micro  processor 

crystals 

mii€  Of  pnone  (or  mote  t^tsttti 

Jan  Crystals 

RO.  Box  06017 

Ft,  Myers.  Florida  53906 

all  phones  (813)  936  2597 


m^BWr  f hfp^' 


C 


easvtotnarge 


2300  MHZ 

MICROWAVE 

UiA-i  21002  stage  preamp  J  ndudcs  S  49.9  5 
PC  board,  PC  board  parts  and  instmctians.  U»e 
with  UCC- 1 .  SmC-U  SmC-2.  &  other  cojiviirttri. 

UCCJ  Basic  do  wncon  verier  .Includes  PC  S30.5O 
beards  PC  board  parts  and  brief  in  struct  ions, 
<LhA-1  and  ClCC-L  made  by  Universal  Command 
cations,  ArGngttxi^  Texas,) 

5J^C-)  Deluxe  fntroduclioni  to  Microwave  SSK9S 
package.  Includes  OCC-K  very  fiel ailed  step  by 
step  a^sembty  inaFiiiaK  rnore  paTts»  the  micro- 
wave Antenrta  Cookbook.  Lots  of  NirormatkHi  0<^ 
performance, 

SmC-2  SMC  - 1  package  wtlti  Ihe  HOT-  ]  «  63  J  5 
transistor. 

P£R- 1  Broadband  IF  Ainpltfief .  c&mpen  ^  $  I  1 .95 
sates  for  long  coax  runs  and  poor  TV  front  &td 
noise  figure.  2'S20.0O  3/ $29.00 

A  hi- 1  2300  mHz  MJcrowav  e  An  toina  S  7 .98 
Cookbook.  2rtd  revLston.  greatty  expanded,  tn- 
eludes  QHjpon  worth  S5.00  towards  purdvue  of 
SmC'l  or  SMC-2,  The  Original. 

Aff T-2  Di  sks  and  spacers  f  or  3  2  e  lemen  t ,  S  20.00 
22^  gain  anteina. 

HOT- 1  Higli  performance  RF  a  mpil  f ier  *  1 5.O0 
transistor,  spec  sheet,  irnproves  CJCC-^l  or  SMC  1 . 
2/S27.50 

TU-fl  Deluxe  PS  kit,  inctudes  cast  PER- 1  i  44.95 
wHl  niount  inside, 

11EW4pagecat^og  SASE 

AD  prices  postpaid  tn  US.  VISA  &  MC  an  orders  Over 
$40.  COD  add  $3.  VA  residents  add  4%  sftles  tax. 
Orders  (703J  255-29 1 8    9-12  EST  M-F 


SMP 


t^STS 


Supeik^r  MLcTDwave  PtoductSi  line. 
P.O.  Eon  124] 
Vienna.  VA  22180 


BASSETT  HELIUIVI 
TRAP  ANTENNAS 


BASSETT  HEUUM 
iVIOBILE  ANTENNAS 


NEW! 


The  result  of  nearly  two  years  of  contlriLous  development  and  nearly  fifty  years  of  amateur 
and  commerciaf  antenna  design  and  manufacture  Bassett  helium  filled  antennas  are  for  the 
amateur  who  demands  the  very  best   in  American    made  automatic  bandchange  systems  and 
mobile  antennas  th3t  are  compatible  with  all  transceiwrs  including  the  new  ^'no  tune"'units. 
Trap  systems  are  fundamental  dipoles  on  each  band  and  do  not  require  antenna  tuners. 


Hesvy  duty  indud:ors  witfi 
transparent  tube  covers. 


Helium  filled  traps  impervious  to  all  weather 
Maintains  precise  resonance  and  efficiency 
Systems  easily  handle  legal  amateur  pokier 
Multiband  amateur  and  MARS  with  one  coax 
Fully  compatible  with"no  tune''  transceivers 
Short  enough  to  fit  on  a  small  50 'by  100'  iol 
Rugged  while  traps  only  T'diameter,  5"  (ong 
Uses  your  RG-8  or  RG-53  coax  in  any  length 
Center"tsolator*'  equipped  to  acce^jt  a  PL-259 
Solid  Capperweld,stainie5S»  nyion  end  lines 

MULTIBAND  BROADS  ID!  DIPOUS 


« 
« 


VAC -40/75- -169, 50     VAC-20/40m"$89. 50     VAC- 10/15/20/40 *iR  50 

VAC-ZO/40"$69, 50     VAC- 15/20/40--$^,  50     VAC-15/Z0/40/75 $119. 50 

VAC-i5/20"$69, 50     VAC -10/ 15/20- -$89, 50     VAC- 10/ 15/20/40/75--  *149, 50 


Hetium  filled  for  a  lifetime  of  high  efficiency 
Completely  adjustable  to  precise  resonance 
Power  handling  capabiitty  to  750  watts  PEP 
Beautiful  white  32"  Fiberglass  lower  section 
Stainless  W  17-7  tapered  top  whip  section 
Very  low  weight  VAC -20  weighs  6.5  ounces 
Low  wind  drag.  Holds  vertical  at  liigh  speed 
AM  chrome  plated  polished  brass  hardware 
*  Models  tor  all  bamls  with  a  2  meter  colli  near 
■  Elates  With  any  staratard  3/8-24  rmbil  mount 

SINGLE' BANS  MOBILES 

VAC -2  col  11  near  for  2  meter  mobile— 139, 50 
VAC'6.  VAC-IO,  VAC-15,  VAC-ZO  ~$39, 50 
VAC*40"'S44  50  VAC-75  —$49. 50 


NEW!    VAC-10m/18m/24Ti— $a9.50 
For  the  3  new  amaleur  tonls 


^440 


Postpaid  to  43  States.  Florida  residents  add  4%  Ra.  sales  tax. 
Prices  and  specs  subied  to  ctiange  without  notice  or  obligation. 
Special  systems  avail^le  for  any  use.    Write  for  price  quotes. 


-laaetdidfge 


your 


BANKAMEAiCARD. 


vwBlcome 


REX  BASSETT  ELECTRONICS,  INC 

1633  N.L   14th  AVENUE,  FORT  LAUDERDALE,  FLORIDA  B305    TEL  3Q5-56M400 


f 


U 
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ORBIT  Is  the  Offfcial  Journal  for  the 
Radio  Amateur  satellite  corporation 
(AMSAT),  P.O.  Box  27,  Washington,  DC 
20047.  Please  write  for  application. 

For  a  FREE  SAMPLE  COPY  please 
send  $1  to  cover  First  Class  Postage 
and  handling  to:  Orbit,  221  Long 
Swamp  Road,  wolcott,  CT  06716. 


SATELLITE  TV  SYSTEMS 

XOMPARK  Ol  R  QUALITY,  PftlCiuS  AND  SCRVICKr' 
^^KMANUFAOURt:: 


PARABOLIl  DISHES 
POLAR  MOUNTS 
DEMO  TftAILLRS 
Wli  STQCIt 

WASHBURN 
KLM 

AVANTEk 
CAKWNEf? 


MOTORIZAI  ION  SYSTHMS 
I.NA  HOLDERS 
ALUMINUM  HORNS 

ALLrANCE 

ATV 

CABLE  A  CONN LC TORS 

SWITCHES  &  HARDWARE 


CALL,  WHirii:  OR  §^  FOR  OVH  LATEST  BROCHURE  AND  PRJCi:^. 


AUSTIN  C  LEWIS 
K4GGC 


LEWIS  CONSTRUCTION  CO.    1^457 
P.O.  BOX  l()0 
HUMBOLDT.  TN,  38343 


'^IN  BITSINKSS  AT  THIS  LOCATION  SlNCK  IWW 


Two-meter  H.T.  Amplifier  Kit 


^;«« 


1.5  watts  in— 20  out 
COR  BNC  m— SO  239  out 
small  ai^e:  1-3/16*' x3"x4-1V2 
Class  C  Of  AB1 


^sk  about 
our  other 
liHFa  VHF 
ampliffer  kits 


,^459 


QRO  ENGINEERING 


139&  Edwards  Ave. 

Lakewood,  OH  44107 

(216)221-9500 


? 


BUILD  THIS  SSB  TRANSCEIVER  FROM  OUR  MODULES 


HOBBY  KITS® 

EXPERIMENT  —  LEARN  ELECTRONICS;  BUILD  AND  DESIGN  YOUR  OWN  AM,  FM,  CW, 
OR  SSB  RECEIVERS,  TRANSMITTERS  AND  ETC.  WITH  OUR  MINI-LINEAR  CIRCUIT  KITS 

All  kits  Come  CotT^plete  With  Etched  and  Drilled  Circuit  Boards  and  All  Parts  Needed  To  Function  As  Described 


AFA-1    AUDIO  AMP.  LM-SSO  1-2  Watts4-l6  0HMOytpal $4.95 

AFP-1    AUDIO  P R EA M P,  Dual  Aud*Pf*a flip -Foi^  Mike  Etc .     $3.95 

BMD-1      BALh   MIX.IM  1496  MixBf-- SB   M<Klyl3(or  Tuned  Oulpwl  $9,95 

DET-1     AM  DET.  Am  Envelope  Detector  With  AGCOyiput $3.95 

DET-2     FM  DET.  LM3065FM0etectorH5&KHZ0f4-11  MHZ) $7.95 

DET-3    SSB  DET.  LMl4%SSBDe»»ctot< Needs 0SC-1  or OSC-4) $9.95 

IFA- 1     1 F  AMP.  CA  302&  30  OB  Gain.  Op*ionai  AGC  (45&  KHZ  of  ft-1 1  MMZ)  , .  $6 .95 

FLS-9  SSB  FILTER  9MHz/2.iK>izewwtihusBXALforOSOi $49.95 

IFA-2    IF  AMP,  CA  3026  30  OB  Gain  1- too  MHZ  optional  AGC -    -  $6,95 


MBA-1  FRFQ.  MULT.  Tuned  OuipjtButief-WlulL-An^rfierTQZSOMHZ $5. 95 

OSC-1  CRYSTAL  OSC,   too  khz- 20  MMZ  wot  Tuned $3.95 

OSC-2  CRYSTAL  OSC.  ov  ib-soouhz Turned  output $4,95 

OSC-3  VARIABLE  FREQ  OSC  v4rBtioTTuoed4ssKHZ $5.95 

OSC-4  VARIABLE  FRFY  OSC  v*r«;iofTuned4  11  MHZ  „„„,„.,, $5,95 

PSV'1     POWERSUPPLYLM723WithPassTfara;istof,3ampsmfl*  ....$7.95 

PLL-2  TONE  DETECTOR  LM5e7PLL  To™  CMECtor... $5,95 

RF/MfX-1  RF-AMP/MIXERcA302e— TuwdRf  AMp/Miwi.iooMKZ.$7.95 

RF/MlX-2  RF-AMP/MIXER  3N204  Tuned  of  AM/Mu*  1  -250fc(HZ.  ..   $7.95 


SEND  $2.00  FOR  FULL  CATALOG 
WITH  CIRCUIT  DIAGRAMS  AND 
TYRCAL  RECEIVER  AND 
TRANSMITTER  HOOK-UPS 


MANY  OTHER  MODULES  AVAILABLE 
TERMS:  CASH  WITH  OflDfft 

OR  25%  DEPOSiT  FOR  CO.D, 


ELECTRONICS  SPECIALTIES  SALES  CO. 

p.  O.  BOX  2122  •  MIAMI,  FLORIDA  33152  •  PHONE  305-759-231  i 


COMPLETE  SET  OF  MODl|LE$  TO  BUILD  A 
1-WATT$SB/CW  MONO- BAND  TRANSCEIVER 
LESS  CASE,  COKTROLS,  PWR  SUPPLY 
^419  (12  VDC),  SPK  AND  MIKE 

$  1 49 .95  (Spectfy  Band) 


S^e  LfSt  of  Advertisers  on  page  J 14 
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OSCAR  ORBITS 


Coartes^  of  AMSAT 

The  OSCAR  satel  lites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  {and  thus  the 
drag)  there.  It  is  through  this  region  that  the  OSCARs  must  pass. 
OSCAR  8,  in  a  lower  orbit  than  OSCAR  7,  Is  the  more  seriously  af- 
fected of  the  two, 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  or- 
bit, resulting  in  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  iocation  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr.  Thomas  A.  Clark  W3IWI  of  AM- 
SAT,  the  equatorial  cross mg  tables  shown  here  were  generated 
with  the  aid  o1  a  TRS-80TM  microcomputer.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  In  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
(two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29^  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,  it  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166*^  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  It  passes  the  equator.  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of 
2450  miies  (4000  kiiometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  If  it  passes  right 
overhead,  you  should  hear  it  for  about  24  minutes  total.  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfoik 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  fine.  If  OSCAR  passes  15*^ 
east  or  west  of  you,  add  another  minute;  at  30"^,  three  minutes;  at 
45"^,  ten  minutes.  Mode  A:  145.85'.95  MHz  uplink,  29.429.5  MHz 
downlink,  beacon  at  29-502  MHz.  Mode  B:  432.1 25-.175  MHz  uplink, 
145.975-,925  MHz  downlink,  beacon  at  145.972  MHz. 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  7,  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  avaiiable  for  use. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24'hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter;  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  *ist  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26"^  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  S  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco  lo-Norfolk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85.95  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29,40  MHz.  Mode  J:  145.90-146,00  MHz 
uplink,  435.20-435.10  MHz  downlink,  beacon  on  435.090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  resen/ed  for 
experiments. 


OSCAR   7    ORBITAL    ISPORMATIOM   STOSl   AtlCUST 


flS^flJft    S    ORBITAL    rWFIJRHWlON    FOR   JVUUCST 


ClKAfl    7    DftBITAL    ItJPORrtilTlON    POfi   flEPT£«BER 


QSCAB    E   ORBITAL    iHFOitHATiOll    POft    SEi-^ENfltift 
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MODEL  II 


MBg™  DISCOUNT 
Off  List 

64K  1  DRIVE  53440.00 

No  Tox^t  on  Om^  o1  Slote  ShipmenK 
Immedjat?  Shrpment  On  Wost  Items 


$DISCOUNT$ 


TRS-80® 


FREE 
COMPUTER    m- 


CATALOG 

DEALER  A301     UPON 
REQUEST 


26  3001   4K  Cobr.  . $353.00 

26-1 145  RS-232  Board. B4.00 


26-1140  'O'  K  Interface 

26-1 160  Mini  Disk 

26-1172  Modem.  _ 

Fast  100  CP5  Centronics  730  Printer. 
Text  Quality  Centfonics  737  Prinler. 


249,00 
419.00 
135.00 
577,00 
737.00 


1-800-841-0860  Toll  Free  Order  Entry 

MICRO  MANAGEMENT  SYSTEMS.  INC    ^ai3 

DOWNTOWN  PLAZA  SHOPPING  CENTER 

nS  C  SECOND  AVE    S  W. 

CAIRO.  GEORGIA  31728 
GA.  £  EXPORT  PHONE  NO    (9121  377-7130 


■  ^ 4  p  h  1^ ;i ■  ■■■V  fc *^ v^ y^ '1^^^^ ^ ^T^y^'^^^^-^V^' 


:  .l»^<i|N*l  'A^M'TAF-IW' 


•.<:-.-#^.i'j-n*  •  ■■■"  .■**   ...*> 
j+.-i*«-«r  .    -       —    --■ 


'Jj±s^ ' ". :  t^^'a' 


26-lL^l  4K  I 

26-1062  16K  in. 
26  1063  32K  \\\ 
2  Drives,  RS232. 


$629,00 
,  865,00 

2225.00 


Lqi^^^I  Inventory  in  S.E.    U.SiA. 
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WM  HELP 


I  need  mint-condition  ARRL 
Handbooks  for  1947, 1952, 1955, 
1961,  1962,  1966,  1967,  1975, 
1977,  and  1979,  Top  Dollar  Paid. 

Norton  K>  Eat\b 
6421  Burgundy  Way 
Las  Vegas  NV  89107 

I  am  looking  for  parts  and 
cards  for  a  Hickocl^  Cardmatic 
tube  tester.  I  have  a  Bell  System 
model  number  KS-1 5874-1.2  seri- 
al number  above  900;  the  mili- 
tary model  Is  AN/USM-118  and 
the  commercial  version  is  1234 


commercial  4,  The  test  cards 
can  be  used  with  any  unit.  Thank 
you. 

Karl  D.  Burket 

PO  Box  790 

Payette  ID  83661 

I  need  a  schematic  and/or 
manual  for  a  Measurements 
Model  M-216  signal  generator.  I 
wiJf  pay  copying  and  mailing 
costs. 

Oliver  Wayne 

514  Park  Ave, 

Hoboken  NJ  07030 


Would  someone  who  has  a 
copy  of  a  Halllcrafters  S-27 
receiver  schematEc  fet  me  bor- 
row it  or  send  me  a  copy  oi  it?  I 
will  gladfy  pay  costs. 

Jules  Vetier  KH6YU 

3657  Tantalus  Drive 

Honolulu  HI  96822 

Any  amateurs  with  Sinclair 
Z80  or  81  or  Micro-Ace  micro- 
computers: Please  write  to  me  if 
you  are  interested  in  exchang- 
ing programs/rdeas  for  ham  use. 

Paul  L.  Newman  G4INP 

3,  Red  House  Lane,  Leiston 

Suffolk  IP1S4JZ 

United  Kingdom 

I  am  looking  for  a  portable  in- 
tercom circuit  with  the  following 
features:  one  master  station 
with   power  supply,   up  to   10 


slave  units  small  enough  to 
wear  as  belt  packs,  three-wire 
connection  between  units,  call 
light  and  call  switch  on  each 
unit,  individuaj  volume  control, 
and  headset  earphone/boom 
mike. 

Fred  Musgrave,  Major 

The  Salvation  Army 

Special  Projects  Director 

Sue  3  Cass  194 

1403  Buenos  Aires,  Argentina 

I  need  a  schematic  and/or  an 
alignment  procedure  for  a  Halli- 
crafters  SX62A  general-cover- 
age receiver.  I  will  pay  for  copy- 
ing and  postage  or  I  will  copy 
and  return. 

Dick  Roux  N1AED 

25  Greenfield  Dr 

Merrimack  NH  03054 


MILITARY  SURPLUS  WANTED 

WE  NEED  ARC-5  1BX,  ARC"94, 
ARC-102,  ARC-105,  ARC-115, 
ARC-1 16,  RT-a23/AR0131  OR  FM-622, 
WILCOX  RT''857/ARai34  OR  807A, 
ARC- 164,  RT-529A/APN-)33,  APN-J71 
OR  HONEYWELL  HG9050  RADAR 
ALTIMETER  TRANSCEIVERS,  APX- 
72,  COLLINS  ARN  82,  ARN^83,  61ST, 
ANTENNA  COUPLERS  490T,  CU- 
1658A  OR  CU-1669A,  INSTRUMENTS 
ID-663/U,  1D-883/U,  ID-998/ASN, 
lD-1103,  ID-1351/A,  C-6H,  331C^F. 
TOP  DOLLAR  PAID  OR  TRADE  FOR 
NEW  AMATEUR  GEAR,  WRITE  OR 
PHONE  BILL  SLEP  704-52^7519. 


Di&tri  but  en's 


Step  Electronics  companu 

R  O  BOX  lOO,  HWY  441.  DEPT.  73 
one,  NORTH  CAROLINA  28763 


Looking  for  gear? 
Don't  use  all  your  gear? 
Upgrading  your  station? 
Starting  out? 


^413 


|602-326-ll05 

DipmcnL 


chonqeJ 


Rodlo    BfokeroQe 


QSL  or  business 


to 


/uite  73 
2509  n.  Campbell  flve. 
Tuc/on,  nrizono  8571 9 


SEVERE  DUTY  CUBICAL  QUADS 
$169.50  &  UP 

*  Rugged  New  Cubical  Quad 
Antenna  Design. 

*  Reinforced  Fiberglass  Spreaders 

*  High  Strength  Spider  design  of 
6061 -T6  Aluminum 

*  Compiete     2,  3  or  4  element 
models  available  or 

*  Components  such  as  Spreaders, 
Spiders,  Booms  etc.  may  be  pur- 
chased separately 

For  FREE  Six  Page  Descriptive 
Brochure  and  Price  Sheet,  Send 
S,A.S.E.  to: 


*>466 

db+  enterprises 

P.O.  Box  24  •  Pine  Valley,  N.Y.  14872  ^ 


LOWEST  POSSIBLE  PRICES 
BEST  POSSIBLE  WARRANTY 


model  It!  16K 

$859 


co\m 
computer  4K 

$510 


WmmmSavr 


'J 


44^  call  TOLL  FREE  1*800-143-8 124 

COnriDUler  245AGr&atRqad 
^^^^  ■  i»rvi^ii     Liftiejo,^  MA  01460 

6U  •  466  •  H93 


Write  \oT  your 
Iree  catalog, 


y 


Are  You  Satisfied 
WitliYourAudb? 

Most  si-gnals  on  the  air  today,  with  or  wrthcut  $|i^fK^h  prj:>cE^afr>g, 
do  not  have  as  inuth  intffllrLiibility  m  they  rni^ght.  Fgr  optirrtum 
clarity,  any  transunitter  riequires  audio  oi  the  proper  freqmency 
response  to  be  fed  irtto  it.  The  Sherwodd  Mike  Equalizer  has  an 
■easily  adjustifale  single  comrol  which  tai-Sore  both  high  and  lovu 
fnequencies  to  Dptlmize  tha  ra^onsB  of  any  microphane. 
Especially  eff active  for  "flat"  mikes  ^uch  as  MC-50,  664. 
eioctrats,  and  iriany  other  ftajid  arvd  handheld  nikes,  without 
h&riTiJng  difectiortsi  pattern.  Can  reduce  distortion,  improve 
cr ispness,  i ntel i i g i bi  I i  t y.  Sui  1 1  to  the  sa me  axactrng  standards  as 
ttiB  no-comprannise  Sherwood  speech  processors.  Contains  ir- 
Qut,  §ain,  equaHzatian  controls.  Compatible  with  all  rip. 
M  odeL  S  E '  1  M  ike  ^  quii  i  7«r  f  Pre-P  ro<;essor J ;  £  T  00,00. 

Add  i3  shipping  pa^  ord«<:  £10  ovtriea^air.         Eurcpearvs:  Piedoe  corvt^et 

5hk€rwood  €ngin€€ring  Inc 

1268  South  Ogden  St. 

Denver,  Colo.  B0210 

(303)  722-2257 


mtiret  r.naiqf 


BARGAIN  PRfCEDI 

AZDEN 

PCS-3000 

STATE-OF-THE-ART  2  METER 

MICROCOMPUTER-CONTROLLED 

TRANSCEIVER 


*^469 


$315 


CaH.  rea 
add  6% 


FREE  SHtPPING 
ANYWHERE  IN  U.S.A, 

Other  AZDEN  equip./acc.  discounts 

B.  G.  CARL  ELECTRONICS 

11 1 28  Claire  Ave. 
Northridge.  CA  91326 
Calt  (213)  363-1216 


i^See  List  of  Advertisers  on  page  f  14 
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Satellite  TV 


FOR  THE  HOME 

Sick  of  Network  TV? 

Our  receiver  leia  you  get 
ovef  75  channels  o^  tel«- 
vision  directly  from  eartt>- 
orbiting  cable  TV  safel- 
lites*  HBO,  Showtime,  su- 
per stations,  sports  and 
movies  wofldwide. 


We  don't  just 
sell  mformatlon! 
We  Manufacture 
Hardware! 


From  offshore  oil  r i^s. 
data   links  to   hotels 
and  backyard  instal- 
lations, we  wrote  the 
book,  Constancy  up- 
dated, our   04  Page 
technical  Information  book  and  catalog  glides  yoir all 
the  tacts  Inexpensive  dishes,  ledda.  talem- 
©try  software,  kits  and  more    Recom- 
mended reading  by  NASA,  The  Office 
of  Consumer  Affairs  and  quality  com- 
panies like  Rockwell/ Collins  Sendi 
^_,^^         t^iSlodayi        ^^^^       ^309 

24-hn,  COD.  M&Hlff 
(S&S)  ^39-7600 

""SPACECOAST 

P  O  Box  442-D.  AJlamonte  Spgs.  FL  32701 


^^ 


C^atelliteT.V. 

\^  By:  *  t  *rc  <fm 

CONFIDENTIAL 
DEALER    PRICE    UST 


Why  ipand  SSK  lo  *f0K  on  a  sBlelil**  Earth  StiHon 
wh«n  you  can  buy  i(  d#al«r  pMciS-  You  can  receive  &0 
and  more  t«l»vtsion  sliUon^.  cyrreni  uncul  movi«s. 
t>ra  games  ««eh  Sunday,  sporiirvg  svenis  rtot  avaJlat^lt 
Oft  commercial  T  V  .  !!*•  Lo*  Vef  3%  ^niafiammanl. 
special  chtIdrBn'4  irnl  leligiaus  Qfoqt^mminq  and 
muth.  JTiucti  mote. 

0uy  one.  your  chotca  al  Deafer  prices   Sysiams  for 
nafn«  or  commerciat  uio    We  will  a^so  make  rtcom 
rr>«ndatfons  for  ^yr  Earth  Station  location  as  (o  aquip- 
menf  needed.  Compile t*  systems,  all  major  brands 

Send  $2-00  with  S  A  S  E   today  lor  confldenfia*  Dealer 
Price  ListCaulo^. 

For  Information  call  (318)  233^6941 

^  I  \  rCom  Distributors 

^^*^^        164  Acadian.  Lafayette.  LA  70&O3 
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YAESU  FT-207R  OWNERS 

AUTO  SCAN  MODULE  AI^D  BATTERY 
SAVER  KIT 

15  minutes  lo  in- 
stall, scan  restarts 
when  earner  drops 
off.  busy  switch 
controls  automatic 
scan  on-oH;  in- 
ciudes  nriDduie  and 
instructions. 

Model  AS- 1.  $25.00 


0 


FT-207R  BATTERY  SAVER  KIT 
MODEL  BS-1  $14.95 


No  more  dead  batteries  due  to  memory  back- 

:    up 

I  'SOVci  less  power  drain  when  squelched 

'Simple  to  Install;  slepby-slep  insiructions 

and  parts  included 

*4  mA  memory  backup  reduced  to  SOO  iA. 

'45  mA  receiver  dram  reduced  lo  30  mA. 

*  Improved  audio  fidelity  and  loudness 

ENGINEERING  CONSULTING 

P.O.  BOX943S5  ^"^^ 

RICHMOND.  B.  a  V6Y2A8.  CANADA 


PILOTS  i 


I 

1 

1 
a 


I 


I 


I 


Bu  tfd  your  a  wn  a  if  era  ft  radios.     ■ 

-381        FREE  CAM  LOG.  * 

OUT  OF  STATE?  CALL  TOLL  FREE.        * 


800  / 

B24-5a7a        * 
OTHERWISE   * 

272  2203    / 

# 


Radio  Systems 
Technology,  Inc. 

10985G  GRASS  VALLEY  AVE 
GRASS  VALLEY.  CA  95945 


MICROWAVE 

DOWIMCONVERTER 

R)^300 

•  Quality  meial  enclo^une 
w/hardware 

•  Low  noise  preempt itier 

•  ^iJ-day  warranty 

•  Fully  assembled,  NOT  a  kit! 

•  Temperature  compensated 

The  RX-2300  downconverter  *s  a  staie-of- 
l he- art  microwave  converter  that  converts 
1900  -  2700  Mhz  microwave  signals  down 
to  VHF.  It  is  especial ly  suited  for  line-of- 
sighf  reception  of  amateur  and  TV  trans- 
missions and  will  drive  either  a  VHF  receiver 
or  a  standard  television. 

SFtClAi  iNTRODUCTORVOfflR—  %140 

«^43o    vpiM  mcfwunvcooK 

h^  tor 
^(kinionai  data 


22Sia  '  97th  Avenue  North 

Corcoran,  MN     55374 

612-198-8*014 


2300  MHZ  Antenna 


This  ontenna  h  for  your  2J00  MHZ  down  con- 
verter. Design  gain  of  up  to  20DB>  Som^  qh- 
sembly  required.  Variable  voltage,  150MA 
power  (upply  for  down  cofivertors,  8V-15V. 

SHIP.  A 
PfilCE       HNDl. 

2300  MHZ  onfennei  «nly  45.00  5.00 

Pow«r  supply  kil  35  00  2.00 

Pawar  tupply  PC  board  onty  S.00  ffO 

£300  MHz  PC  Soartl  wmaia »  1&00  PPD 

Qomplete  systerfi;  230  MHZ  commtoj.  ^ntenria. 
power  supply,  Ifl"  coax,  50  coa*  Ready  \o  hook  up 
and  [urn  on  S225.00  PLUS  S&.OO  ^hipptng. 

No  CO.O.  €&ih  only  in 
money  ordef  or  cathiar  check 

H.M.  GOODWIN  W5EEY 
11421  FERN ALD  AVE, 
DAUAS,  TX  75216  v^393 


SATELLITE  TV 
RECEIVER  KITS 

FACTORY  DIRECT 

We  have  complete  kits, 
individual  boards,  and 
components.  Call  or  write 
for    further    information. 

STAR  IRAK  - - 
SYSTEMS,  INC. 

404  Arrawanna  SL 

Colorado  Springs,  CO  80909 

(303}  475-7050 


Robby 
WBf^SFR 


Jera  Dave 

NO  ACT       WDfifCDU 


COAXIAL  CABLE  SALE 

POLTfETHYLEME  DtELECTRIC 

RG2llnonccif^amifu}ing96Vf  ^leldmilipec  aScm. 

RG11 MJ  Tbctm^  97%  ttiw  nti  Spec.-.. ^.  tTtfTt 

RGe2U9Qehir«..,  ,„,. , ._„__„.  Oitfrt 

9Gm  m'^  sn»ew  - .-.. . imfft 

RG5GCU  rK)ncontamina!inQ95%  shMdmftlpfC,.     l3aMt 
R(3l74U  mtnialure  50  ohm  mii  spef;...^.^ .„, —  tOtdiL 

LOW  LOSS  FOAM  DiELECTfUC 

RG^X(mlnl8j96%iWekt,  Blue Jackel .-..„.,.,.    22tfll 

RG8U97%  Sti4skl  whlfe^ket. — „, — «.    30im. 

RG5aU  aO%  »litttk^ ..„ ,.« ^„.„-  OT«ftL 

RG5aLJ  9S%  ahliW .„„.„.,»»». fOtfft- 

RGSaAUsirafit^  certiefSO%  shield... , 11«m. 

Rotor  cable  2- 18(}a{k22ga.: ,, IWtt 

-G^^le-^^lpplngS?  Ml5t  lOOh.,S2.00aiic:tiBdd1 100  tl. 

COHNECTORS 

PL  aa  to  BNC (UG'25^ ,... ..^^»,t3J0 H. 

PL'2!5&  pushon  Adapler  ^^l — ,^^*....^^^^„,.^*,„A0ft^9Sl 

PL-C39  a    Sv-ZJB L...     ,...j.,,.„.,.,,^„4-b|+«Mf.b||*|44444I*«<   iQffO'k^H 

Doijljte  Male  Conr^ectof ^^.^^^m.,.  ■  .„^».—. . ..  .H  .79 

1  ri  pal  cti  coo!  w/BCA  type  p^uoseadieraL.^^ — anijn 

AeducarU&^T&Or  17G    ^- — -*_1Q»1Jft 

UHF T tmm. ,  ,,,    ,   ,,   ,1  ,  -...tiM 

Btfom  p^*3gg>.M,„^ »**_*«-.    n.Tfl 

F5a*  nv  typeL. ^ ^^r- ^.^^....^^.  10(11  Ji 

y&255  tPi  £»  to  fi*#C  adamwV^ ^^^...^-^laJII 

Connecloii— shiDping  to^  addn.  St  50  mmmfum 

Pnm  CATALOO-VISAMASmR  CHARGE- 
aOB  ADO  t1 50— FLA  RES,  ADO  4% 

NEMAL  ELECTRONICS 

mtlb  &W.  mt  ST,  06^  RLO  »iAm,  FIOftOA  331« 


1 


DIRECTION 
FBHDING  ? 


New  Technology  (patent  pending)  con- 
verts any  VHF  FM  receiver  into  a  modern 
Doppler  Radio  Direction  Finder,  No 
receiver  mods  required.  See  June  198T 
issue  of  73  fortecfinical  description,  Kits 
available  from  $235  Wrrte  for  fuf I  details 
and  prices. 


p^^ZS 


DOPPLER  SYSTEMS 
111  E.  Moon  Valley  Drive 
Phoenix.  Arizona  85022 
(602)  869-9608 


144     73  Magazine  •  August,  1981 


PRO-25  MICROWAVE 

ANTENNAS 
2.0-3.0  Ghz 


htMURES: 

•  Precisfon  2S"  parabolic  reflerUir 

•  Seamjesb  diuminum  feed- horn 

•  Sturdy    spyder  '  mouni 

•  Alf  metal  t  anstruchon 

•  Easy  JssenibJy 

•  !>uperKjr  gdfn 

Only  Dziid  Service  Co.  dntennas  oirer  the 
superitjr  methdnitcil  and  electrical  perror- 
mante  of  antennas  nidnuldctured  tu  lojti- 
nierddf    stjnddrd-,    at    a    residential    pricef 

(  .\fl,  w  nit'  {}r  Sf^  lor  nar  (L\U  >hv^ls. 

AMPFA  r- 1  if)  and  Li  00  VTR  tapes  In  stock. 


>-346 


Data  Servfce  Company 

3110  Evelvn  Street 

Rosevilie,  MN     55113 

612-636-9469 


BRAKE 


BEND   ^^    .— -/^^      \ 
&FORM      \ 

.060  alum: 

&STEELi 

CLEAN 

AOOTH 
BUILD  CUSTOM  BENDS  TO 

CABINETS  YOU'LL  BE  90* 

PROUD  OF  I    COMMERCIAL 
QUALITY  at  I/IO  THE  COST!! 

GUARANTEED!    ci<"r<ps 

NO  COD  OR  credj;t  cards.  not  inCi* 

ALL    ORDERS    IN    US    FUNDS. 
ALL    FOREIGN    ORDERS   ADD 

S5,5  0    SHIPPING    IN   ADDITION 
TO  PiB,        *^33S 


EASY  TO  USE! 


ASSOCIATES 

P  0  BOX  757 

3050  N(  5S  rH  AVE. 


SYNTHESIZED 

SIGNAL  GENERATOR 


mod^l  SG-100C 
$329,95 


made  in 
U.S.A. 


•  Covers  100  to  179.999  MHz  in  1  kHz  steps  witti 
thumb-wheel  dial  •  Accuracy  .00001%  at  ali  fre- 
quericJes  •  Internal  frequency  modulatior  from  0  lo 
aver  100  kHz  at  a  1  kHz  rate  •  Spurs  and  r>oise  at 
least  60dB  below  carrier  *  Rf  Qutput  adjustable  ffom 
5  to  SOOmv  across  50  ohms  •  Operates  on  12vdc 
@  V2  amp  •  Price  S  329.95  plus  shipping. 

In  stock  for  immediate  shipping.  Overnigtit 
delivery  available  at  extra  cost,  Ptione:  (212) 
468-2720, 


VANGUARD  LABS 

196-23  Jamacta  Ave.  HoHfs,  NY  11423 


LOWEST  POSSIBLE  PRICES 
BEST  POSSIBLE  WARflANTY 


model  111  15K 

s85d 


color 


computer  4K 

slIO 


^444  call  TOLL  FREE  1*800-143^8124 

G^ffTiDUter  ^^^  <^^^^^  i^ood 


»  for  your      DKlff 
catalog.       I 


Write 

free  catalog 


Littleton.  MA  C14aD 
617  >  A&&  -  3^93 


J 


SATELLITE  TV 

Receiver  Modules 

Tunabfe  audio  demod,  video  demod  &  AFC 

$185.00 

IF  Unit  with  Filter,  54DB  gain,  70  MHZ, 
30  MHZ  band  pass.. $80.00 

RF  Converter  Module $310.00 

LNA'SO  DB  gain  1 20K'» $755.00 

10'  Fiberglass  Dish $900.00 

Polar  Mount S220.00 

Complete  units  available.  For  information 
call: 

JOSEPH'S  LTD  ^^^ 

Echo  Communications  Division 

613  Washington  Avenue 
Iowa  Falls,  Iowa  50126 

Ph.  515-648-3518 


GO  MOBILE  WITH  YOUR  HX! 


i 


^ 


*A  unique  battery  eliminator* 

HANDI'TEK  Regulator  allows  constant  hand-held 

operation  from  auto  DC  or  base  supply  with  no  ni- 

cad  drain  and  WITHOUT  RADIO  MODIFICATION! 

Model  I— Icom  IC-2AfT;  K— TR-2400 

Y— FT'207R,  T— Simple  mod  for  Temp 

$24,95  PPD  In  USA,  CA  add  $1.50. 

HANOI  TEK  *^^^ 

P.O.  BOX  2205,  LA  PUENTE,  CA91746 

Icom — slides  on  bottom  ot  fadio 
Yaesu— fits  Into  taattery  compaftment 
Kenwood— powered  thru  battery  plug 


IIUOTEK 
EIVIGIAIEERING 


1^414 


PRESENTS:     RTTYl 


GOT  THOSe  METER 

TUNING    BLUES?? 

NOW  YOU    CAN     SEE    WHETHER    THAT 

SIGNAL    HAS    DRIFTED.      AND    WHICH  WAY. 

BRIGHT,    SOLID    STATE   LEO     ARRAY. 

INSTANTLV    IDENTIFIES    I70HZ,  425HZ, 

AND    S50HZ    SHIFTS. 

REQUIRES    ONLY     +5    AND    i  12    VOLT 

REGULATED    POWER   SUPPLY 

iUST  ANOTHER    "SIMPLE^^  RTTY    PROJECT 

"SIMPLE     RTTY    TUNER" 


mmfiift*  kit   $tf0.00 

. only: 


HO.  »9M  net 

tpuniih    fork 

(If.    a4««o 


$69.95 

0^i.mTnhl«4  and  oti^ntit 


10  METER  CONVERSION  KITS 
FOR  MOSTC.B.  MODELS 

•  Kits  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  $10.00 

Easy  to  Install  with  All  Instructions 
TuneUp  Procedure     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•  Write  or  Call  Today  for  Our  Free 
10  meter  catalog 

AMERICAN  CRYSTAL  SUPPLY  COMPAHY 

PC  Box  638 
W  Yarmouth,  MA  02673 

(617)  771-4634  i^7 


MORSE  CODE,  BAUDOT  and  ASCII  RTTY 
FOR  THE  TRS-eO        MODELS  1  and  Ifl 

DISASSEMBLED  HANDBOOK  -  VOLUME4 

no  RS-232C  interlace  Is  required 

Chapt.  1  :  e  to  800  WPM   Morse  transmit  pgrn. 

Chapt.  2:  Adding  type  atiead  capabilities 

ChapL  3:  Morse  receive  decoding  program 

Chapt,  A:   Merging    +    12  prepared  messages 

Chapt.  5:   Baudot  transmit  60-66-75-100  WPM 

Chapt.  6:  Baudot  racerve  for  above  speeds 

Chapt,  7:  Merging   +   22  prepared  rnessages 

Chapt.  S:  ASCII  transmit  progracn  110  Baud 

Chapt.  9:  ASCII  receive  decoding  prograrn 

Chapt.  10:  Merging    +   22  prepared  messages 

S18  [  US]  per  copy  add  $2  shipping 
[S4, SO  overseas  airmail] 

—GERMAN  &  FRENCH  LANGUAGE  EDITIONS— 

Morse,  Baudot  &  ASCII  on  disks  $49 
^^456         I  Vol  4  required  for  initructions] 

RtCHCRAFT  ENGINEERING  LTD. 
#1 A  Wahmeda  Industrial  Park 
Chautauqua,  New  York  14722 

COD  orders  [US  only]  {716]  753-2654 


i^See  Usi  of  Adveftts&rs  on  page  714 
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Enjoy  Satellite  TV  Now 


r  r  f  f  f  *  f'^  f*r*^rfffyf''^ 


Better  than  Cable  TV -Over  200  TV  and  radio 
services.  Why  waste  money?  Learn  the  whole 
story  and  build  a  video  system  the  family  can 
enjoy.  No  commercials,  FREE  movies,  sports 
and  Vegas  shows— worldwide,  crystal  clear 
reception  connects  to  any  TV  set .  B^g  (8  x  1 1  in . 
nook  loaded  with  details,  photos  plans,  kits— 
TELLS  EVERYTHINGi  Satislaction  Guaranteed. 

Send  S7  35  TOtMlY!  AiW  %1  00  lor  tsr  dass   i=    ti^m  xm  n 
oyr  ^4  n  ju-  COO   rusti  OrOer  fcne  (305)  852-5068 

GLOBAL  ELECTRONICS, 

RO.  Box  ZIS-H.  Maitland,  Florida  32751 


Human  Ingenuity 
vs.  Human  Aging 

Human  ingenuity  will  either  affect  tlie  aging 
process  or  not. 

A!  home,  part  (Dp  ate  m  our  studies  of  Ihe 
chemistry  of  human  aging.  For  example, 
which  cosmetics,  foods,  vitamins,  etc.  are 
tost  for  yoyr  own  unK|u>e  body  chernisiry?  A 
specific  photographic  record  of  a  person's 
ptiystca)  changes  coittpafed  with  their  d-iet 
etc  might  be  useful  if  coordinated  by  us. 
If  thoughtful  people  volurAarity  devote  them- 
selves to  these  and  other  sbicfi&s  we  fiave 
planned,  as  pait  of  a  systematic  ftobby  at 
home,  we  mighl  discover  many  things  scooer 
than  otherwise. 

With  dedicaiioo,  the  msurts  of  your  home 
investigations,  sent  to  us  tor  evaiuatkin  and 
safekeepingp  may  prove  vajyable  to  all 
mankind. 

For  further  details,  send  a  self-addressed 
stamped  envelope  to: 
The  Exact  Chemical  Institute 
Home  Sctence  Experiments* 
11759  San  Vicenle  Blvd. 
Los  Angeles.  California  90049 
The  United  Slates  ol  America 

Copynght  19^1    Edward  G   Ampere 


^446 


►  >K 


^^ 


iptjfi&ia 


WITH  THESE  LOW-COST 
2-METER  AMPLIFIERS. 

Anycino  who  can  opdratv  n  2-meier  rig  can  aaionibltr  fheae 
kjiA)  eos-t  ampldlorn  Our  detatl^,  stop-by-aiap  inHliucinans 
alio**  you  10  build  lhese2-rneter  Hits  wiltiQuI  un  SWR  bfidga. 
HwaitmBter  or  glhar  lyp^  tJt  equiprnenl. 
Model  225  DeaiQnc^d  to  ultow  any  2<rnBlGr,  hdnd-huldl  FM 
transcaiyer  with  an  uutpikl  of  350  mithwatls  ur  rrnjio.  lo  pro- 
duce an  outpij]  ol  2S  MViits.  Inpui  BNC  conneclDi  atlowa  your 
hfind-hpM  1 0  be  connected' ■ncJdisconnectBd  ottsily 
M«M  335^  Qp9«lt  up  to  36  «Btis  on  FM  wilh  an  iruuit  CM  oaly 
a  MnA\k  Also  opof Clef  iMih  \&^  ixjwar.  7.  watti  yteia  30  «■»&. 
and  1  wan  ywHdt  IS  mrtK  Curent  dn») cii  4»S«mpft  #  13 6 

vnc 

Uodd  BT5  Full  T5  watttort  FM  Of  SSBwiin  iQ  mnv^  mput 

rriLS  fw||rj  pen**'  ♦.■"    ■    '-•     ^:-KltQ"'  A^  V  JiSB  Of  F  M  QffltlDOn 

>ntr«430io490M»  :i 

WfMr  or  cal  Ipr  Dur  U4««i  bf Dctamv         ii^43S 

Comitiufiication  Concepts  inc. 


Stocking  Distributor  for  Major 
Equipment  and  Accessories 

CODE 
&  THEORY 


CLASSES   ARE    IN    PROGRESS^ 
IISISTRUCTION     FROM  KO  VICE 
TO     EXTRA.    CALL  TODAY  FOR 
THE    NEXT    STARTING    DATEl 


(6171 391  3200 

206  IVIYSTIC  AVENUE 

MEDFORD,  MASS,  02165 


^ 

^D^nss^ 

<^ 

5r      Store      ^77 

MEW  ENGLAND'S  HAJV1  STORE 

10  METER  RIG?  CB  BOARD 

Hvijii  1-  4U  cridririei  CB  hoprcj.  wilh  PLL  IC.  QW  amp 
W^ht^dl  t'Ok,  f^F  &  TTiQdulMar  itttKirt,  lot^  mor^!  A 
%mm  eonn(?ct«oni  {md  aJts-faimjits  vtmiKps  a  10  meier  rtg 
Li:&  clnciitwfl  in  3  73  Mag  ^e+^cii'     With  ivEtii:3l  sent 

.i^.ct  t2&i,  #mKSooo7  .    59.88  each! 

ASCII  ENCODED  KEYBOARD 

Sandtifi     720     mrfi'lus     h«vbo4fd,     wifh     paraiiel 
Qutpul.     Ttiif.    nice    untt    h^a    ti««n    ti«rrftt€ii    up    for 
proitcH  ngme^out  l*m«  m  73  Aftd  oilier  coddikitef 
rtia^'i.   Sh.Wt.   5  Lbs.  .  .   #tA30l2fi  .       339.95  ea. 
LOTS  MORE  SUH^LUS  COMPUTER 
pewiPHERAL  EQUIPMENT  AVAILABLE! 
CIRCLE  READER  SERVICE  FOR  OUR  CATALOG 

T«rmtr  Ai3fl  fdila^e.  MC  /  VISA  /  AE  Welcome' 

Phone  ordQrk  welcome  on  credLl  CjirO  ordei'sl 


imusi 


FREE  GIANT  CATALOG  of  ^^ 
ELECTRONIC  BARGAINS 

SPEAKER  K»TS/COMPUTER  MATL/KlTS/GAOGETS 
TOOLSyPOWER  SUPPLlEfi/SEMI  S/TRAfMSFORMERS 
I.DOO'i  of  El«ctrimic  Fdrtt!     Ui«  R*«j4i  Satvic^  Card! 


BNF  Enterprises 


^im. 


OUR  NAME  SAYS  IT  ALL! 

The  new  ^nd  ACTIVE  dealer  In  Richmond/Tidewaier 
far  quajLty  Amateur  Radio  products  you  know  and 
uust: 


MFJ 

HYGAIN/TELEX 

VOCOM 

AZOEN  (rtev^  PCS  300p| 

BEMCHER 

H^MKEY 

PAiOMAR 


MYE  VIKING 

VAN  GORDEN 

ASTRON  POWER  SUPPLIES 

ALLIANCE 

MINI  PRODUCTS 

AKIGAWA  fylETERS 


WaldTi  us  add  mo^e  lines  in  lh«  neax  tuturel 

CALL  or  WHITE  to*  out  pftas  on: 

KiY€f)S  h  PADDLES       COAX  SWITCHES 
HEADPHONES  ROTATORS 

M  CROPHONES  SPEECH  PROCESSORS 

TUNERS  PHONE  PATCHES 

2M  RIGS  &  AMPLIFIERS  CWfSSe  RLTERS 
ANTENNAS— HF.  VHF     MORE- NOW  h  FUTURE 

We  look  forward  to  quoting  your  needs. 
Ask  about  dellverv  to  the  Rlchmgnd/Tidewaler  areas! 


^Am 


13ai7  BARNES  SPRING  ROAD 

MIDLOTHIAN,  VIRGtNIA  23113 

(fi04)  744  3S6^ 


S-LINE  OWNERS 

ENHANCE  YOUR  INVESTMENT 


with 


TUBESTERS 


TM 


Plug-m,  solid  itate  tube  repEacf^ments 

*  S-line  performance— solid  state! 
■  Heat  dissipation  reduced  60% 
»  Goodbye  tiard-to-find  tubes 
•  UnJimit0d  equipment  life 

TUBESTERS  cos?  less  than  two  lubes, 
and  are  guaranteed  for  £o  long  as  you  own 
your  S-^i^e. 


*i^4a3 

?         J  W  "^  or  plion  e  f  or 

Box  535  specs  and  prices. 

Talmage,  CA  95481       (707)  462  6S82 


Radio  Amoteufs 

T«fnpo  Hondheld 

>-i 

S151.lt 

IMeftr 

S-IT 

27t.lt 

mm  To«w  nrf 

%^1 

315.00 

120  MHi 

Sr^rr 

JS9.TO 

vfjtli  Tone  PAd 

Sm4 

314.10 

440  MHi 

S-4*T^12 

3SV.1W 

12  Burinn  PncI 

S^T'IA 

377.00 

1A  BuMiin  l^id 

S^3 

Z7S.I0 

2  Mei«r,  S  Wmi 

S-51 

314.10 

wilh  ianv  Kad 

CftWc/^iH  Aiiro  lOlBX 
Tcn-TcrOmtrit: 


yj^.oQ 

|t95.O0 
|0»J.7A 


UJDt  tSA    y^^ftn  Anvwhrrr. 

17  Vajk^  Jaduoii  Rd.Sui  Anlooio.  TX  7821;^ 
(800)531*5405  (512)734-7793  in  Texas 
F.O.B,  ORIGIN 


RED  HOT  SPECIALS!! 


icom  IC2A  Handheld 

215^ 

with  Touch  tone  Pad 

23SJM 

lcoTnrC720AXCVR 

1199.00 

lcorTilC730XCVR 

«99.0O 

IcomlC- 560  6  Meters 

420.00 

lcom551D80W6M 

599.00 

lcom2KL  Linear  Amp 

1599.00 

Icom  IC260  2fn  Al  1  Mode 

415.00 

AzdefiPCS30002m 

315.00 

Janel  QSA  5  Preamp 

36  JO 

Boarcal  220  Scanner 

269.00 

Kantroriics  FOII  CodeReadet 

360W 

Saniec  HT12DQ  Handheld 

315:00 

Afjcff  5t/fi/ect  (D  c/te/i?e  *rrftou?  rjoOcie. 

SASE  fof  other  RED  HOTSPECIAI  S,  n€w  ami  used 

Ben  Franklin  Eloctronics 

llSVt  N  Main       Hillsboro  KS  67063 
316-947-2269         ^^ 
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Synthesized 

Hand'Heid 

Scanner! 

Chances  are  the  poHce.  f*reand  weather 
emergencies  you1l  read  about  in  tomor- 
row's paper  are  coming  through  on  a 
scanner  right  now.  All  scanners  sold  by 
Cofnmuntcations  Electronics  bring  the 
reaf  live  excitement  of  action  news  into 
your  home  or  car  With  your  scanner,  you 
can  monitor  the  exciting  two-way  radio 
conversations  of  police  and  fire  depart- 
ments, intelligence  agencies,  mobile  tele* 
phones,  energy/oil  expioration  crews, 
drug  enforcement  agencies  and  more. 

Some  scanners  can  even  monitor  aircraft 
tfansmrssionsf  You  can  actually  hear  the 
news  before  ifs  news.  If  you  do  not  own  a 
scanner  for  yourself,  now's  the  time  to  buy 
your  new  scanner  from  Communications 
Electronics.  Choose  the  scanner  thafs  right 
for  you,  then  call  our  toll-free  number  to 
place  your  order  with  your  Visa  or  Master 
Charge  card, 

We  give  you  excel  lent  service  because  CE 
distributes  more  scanners  worldwide  than 
arryone  else.  Our  warehouse  facilities  are 
equipped  to  process  thousands  of  scanner 
orders  every  week.  We  also  export  scanners 
to  over  300  countries  and  military  instal- 
lations. Almost  all  items  are  in  stock  for 
quick  shipment  so  if  you're  a  person  who 
prefers  fact  to  fantasy  and  who  needs  to 
know  what's  really  happening  around  you. 
order  your  scanner  today  from  CE! 

NEW!  Bearcat^350 

Thm  U/lifitflto  S^nihesiMmd  Scaiifi«r/ 

AUow  30-120  days  for  deft  very  after  receipt  of 
order  due  to  the  htgh  demand  for  this  product 
List  price  S599.95/CE  price  $419,00 
T'Bmndi  SO  ChBanet  •  Aiph»-Hum»ric  *  Mo- 
eryst^t  scsnrtBt  •  AM  Aircraft  and  Publfc 
S^rwice  bandw*  *  Rrioriiy  Chmnnof  •  AC/BC 
BBnds:  30-50,  11 8-1 36  AM,  }44'174,421S12  MHz. 
The  new  Bearcat  350  introduces  an  incredible 
breakthrough  in  synthesized  scanning:  Alphs- 
Numeric  Display  Push  a  button— and  the  Vacuum 
Fluorescent  DispFay  switches  from  ''numeric"  to 
word  descpptroris  ot  whafs  being  monitored  50 
channels  in  5  banks.  Plus,  Auto  &  Manual  Search, 
Search  Direction,  Limit  &  Counf,  Direct  Channel 
Access,  Sefective  Scan  Defay  Dual  Scan  SpBeds. 
Automatic  LockoiJt.  Automatic  SqueEch.  No  n- Volatile 
Memory.  Reserve  your  Bearcat  350  todayl 

Bearcat®  300 

List  prjce  $$49.95/CE  price  $349.00 
T-Bmnd,  SO  Chmnnoi  *  Smrvlce  Search  *  tto- 
erymtal  scannmr  •AM  Aircraft  and  Putolie 
Servtcm  bmndm-  •  Priority  Chmnnai  •  AC/&C 

Bands: 32-5Q.  ft8'136AM,  f44't74.421'5i2  MHz. 
The  Eearcaf  300  is  the  most  advanced  automatic 
scanning  radio  that  has  ever  been  offered  to  the 
pufa^te  The  Seaj'cai  300  uses  a  bright  green  fluo- 
rescent digital  display,  so  it's  ideal  for  mobile 
applications.  The  BBarcat  300  now  has  these  added 
features:  Service  Search,  Display  tntensityControlt 
Hold  Search  and  Resume  Search  keys,  Separate 
Band  keys  t o  pe rm i f  I ock-i n/ 1  oc k-out  of  a n y  ba rvd  fo r 
more  efficient  service  search, 


Bearcat®  250 

L^sJ  pTice  5429,dS/CE  price  $279  OO 
S'Bmndi  SO  Ctofinvf  •  Crystalf^wa  •  Smarcitma 
St&ras  ■  Recattm  •  Oigtial  dock  •  AC/ DC 
Priority  Channet  •  D&tay  •  Count  Feaiure 

Frequency  range  32-50,  }46-f74,  420-512  MHz 
The  Bearcat  250  performs  any  scanning  function  you 
could  possibly  want.  Wit^  push  button  @ase  you  can 
program  up  to  50  channels  for  automatic  monilpring. 
Push  another  button  and  search  for  nesv  frequencies. 
Thera  ar^  no  crystals  to  limit  what  you  want  to  hear.  A 
BpeoaE  search  feature  of  the  S^^^caf  250  actually 
stores  64  frequencies  and  recalls  1  hem.  One  at  a  time,  af 
your  convenience. 

NEW!  Bearcat®  20/20 

Aftow  30-&0  days  for  deUvBry  after  receipt  of 
order  due  to  ttie  higfr  demand  for  tiiis  product 
Ltst  phce  S449  9S/CE  price  $209.00 
7'B»ndf  40  Chmnnmi  #  CFymiMtimmm  *  Boaroham 
AM  Aircraft  and  Puttie  Serwica  hmi^ds  •  AC/DC 
Priority  Charmai  *  Olrmcl  Citamfal  AGcaam  *  Oalay 
frequQncy  range  32-50,  U  8-1 36  AM,  H4-t74.  420-512  MHz 

The  Bearcat  20/20  automatic  scanning  radio 
replaces  the  Bearcat  220  and  monitors 40  frequerh 
cies  from  7  bands,  mcluding  a+rcraft.  Atwo-position 
switch,  located  on  the  front  p^nei,  allows  monitoring 
of  20  channels  at  a  time. 

Bearcat®  21 OXL 

Lis!  price  $349  9S/CE  price  S229.00 

B-Bartdf  fB  Chmnnal  •  Cryaiaiiamm  «  AC/ DC 

freQu&ncy  range  32-50,  144-U4,  42hb12  MHi 
The  &&arcai  2 1 0XL  scannirtg  radfco  Js  the  second  gener- 
ation scanner  that  replaces  the  popular  B&arcat  210 
artd  211.  \l  has  almost  twice  the  scannirrg  capacity  of 
tha  Boarcat  210  with  18  channels  plus  duaF  scanning 
speeds  and  a  bright  green  fluorescent  display.  Auto- 
matic search  finds  new  frequencies.  Features  scan 
delay,  single  antenna,  patented  tracit  tuning  and  more! 

Bearcat®  160 

List  pnce  S299  95,  CE  price  5td9.00 
S'Bmndf  IB  Channat  *  AC  ^nfy  •  Prforify 
Otiai  Bomn  Bftamdm  •  Dirmct  Channat  Acca99 

FfequGficy  range  J2'50.  144- J74.  44Q-5J2  MHz 
Would  you  believe.. .the  Be^rc^t  160  is  the  least 
expensive  BearcaF  crystal  less  scanner. 

This  scanner  presents  a  new  dtmension  In 
scanning  form  and  function   Look  at  the  smooth 
keyboard.  No  buttons  to  punch  No  Knobs  to  turn. 
Instead^  fifiger-ljp  pads  provide  controi  of  ail  scanning 
operations,  including  On/Off,  Volume  and  Squelch.  Of 
course  the  Bearcat  160  inccrpo rales  ott>er  advanced 
8earcar  features  such  as  Priorrty.  Direct  Channel  Access, 
Dual  Scan  Speeds.  Lockout,  Scan  Delay  and  more. 

NE1V/Bearcat«100 

Aiiow  60'lBO  days  tor  delivery  aiier  receipt  ot 
order  due  to  the  higti  demand  for  this  product. 
List  price  $449  95/CE  price  $299.00 
8'Band,  1&  Ciiannal  •  Liquid  Cryaial  Dfsplmy 
Ssarctt  •  Limn  •  Hold  •  Lockout  «  AC/DC 
Frequency  range:  30-50,  }38-t74.  406-512  MHz. 
Tlie  world's  first  no- crystal  handheld  scanner  has 
compressed  into  a  3    x  7    x  \^W'  case  more  sCanntng 
power  than  is  found  in  many  t^ase  or  mobile  scann^ers- 
The  BeBfcat  1 00  has  a  tulf  T  6  channels  with  frequer^cy 
coverage  that  includes  all  public  service  bands  (Lovm. 
High,  UHF  and  'T  bands},  the  2- Meter  and  70  cm 
Amateur  bands,  plus  Military  and  Federal  Government 
ffeauencies  H  has  chrome-plated  keys  tm  functions 
that  are  user  controlled,  swch  as  lockout  manual  and 
automatic  sc:an.  Even  search  }S  pfovided,  t>oth  manual 
and  automatic.  Wow,. .what  a  scanner* 

The  Bearcat  1€Qproducesaudio  power  Output  Of  300 
niilliwalts,  Is  track-iuned  and  has  selectivity  of  t>etter 
than  SO  dB  down  and  sensitivity  of  0.6  microvolts  on 
VHP  and  1 .0  microvolts  on  UHF.  Power  consumption  is 
kept  extremely  low  by  using  a  liquid  crys  al  display  and 
exclusive  low  power  <nte9rated  c^rcmts- 

Included  in  our  low  CE  pci^  is  a  stuf  dy  carrying  case, 
earphone,  ba»ery  charger/ AC  adapter,  six  AA  ni^cad 
batteries  and  flexible  antenrta.  For  eartiest  delivery 
from  CE.  reserve  your  Baarcat  1 00  today. 


Bearcat®  5 


NEW!  Bearcat^  350 


List  price  S1  34  95/Ce  price  S94.00 

4^Bartd,  &  Cryatai  Citannatw  *  Lockout  •  AConiy 

FfequBncy  rarrge:  33-50.  146-174.  450-SOd  MHz. 
The  Seereaf  5  is  a  vdlue-packed  crystal  scanner  ballt  tor 
Itte  scanning  professional  —  at  a  price  the  first-Umo 
buyer  can  afford,  Individual  lockout  switches-  Order  one 
crystal  certificate  for  each  channel 

Bearcat®  Four-Six  ThinScan™ 

List  price  $1 89- 95/CE  price  S  124.00 
ffoquanQY range  33-47  t52-t^4.  450-5Q8  MH2. 
TTie  IncrediWe.  Sea  rear  Four-S«  Thin  Scan*  is  t^ke 
having  an  mformation  center  rn  yoyr  pocket.  This  four 
band,  6  channei  crystal  oontrof  led  scanner  has  patented 
Track  Tuning  on  UHF.  Scan  Delay  and  Channel  Lockout. 
Measures  2%i  x  BV*  x  1 :'  Includes  rubber  ducky  antenna, 
Order  crystal  certificate  foreach  channel.  Made  In  Japan. 

TEST ANY SCANNER 

Test  any  scanner  purchased  from  Communtcatlont 
Elactranica"  tor  31  days  before  you  decide  to  ketfp  il.  If  for 
any  reason  you  are  not  €omp?etety  sqltsliedp  relurn  it  in 
of^iginal  cortdition  wuh  all  psrts  in  31  daySv  for  a  prompt 
refund  {less  shipping/handfinig  chargeaand  reliatecfadila)., 


Fanon  Slimline  6-HLU 

List  pf'ce  £165  55  CE  price  S1O9.00 
Low  ca»r  B-ehannaft  4^hmnd  acannari 

The  f^non  Stimtine  fi-HLU  giues  you  Six  channels  ol  crystal 
controlled  excitemenl  Urnque  Aulomalh:  Peak  Tun^nq  Circuit 
adjusis  the  receiver  ffont  end  tor  max im urn  sensitiwiiy 
across  ttie  eniir^  UHF  band.  Individual  cnannel  lockoul 
switches.  Frequency  range  30-50,  146*175  and  450-512 
MHz.  Si;; a  2^.k  x^V*  %  %','  Includes  rubber  ducky  antenna. 
Order  cryaiat  certificates  for  each  channel.  Mada  Jn  Japsn- 

Fanon  Slimline  6-HL 

Ust  pnce  S149.95/CE  price  S99  OO 
4$rChmnn^  ^rtormmntim  mi  4^^hmrtnai  camU 

Frequency  ran  ye  3Q-tO,  i4o^r75  MHz 
tf  yoti  <ton'i  need  ttie  UHF  bandi  pe!  Itiif  model  and  save 
money  Sam-e  hj^i^  peri c>rma nee  and  lealures  as  the  modoit 
HLU  wimout  the  UHF  bAnrl  Order  cfystai  cert^tcales  for 
each  channel  Made  in  Japan 

FAHOH  SCAMMEB  ACCEBSOmEM 

SCMA-&  Mop  lie  Adapter/ Battery  Charger S4fi.OO 

CHB-0  AC  Adapter/ Battery  Charger —  $  1  B.OO 

CAT-6  Carryirig  case  for  Fanon  w/Belt  Clip $1 500 

AUC  3  Aulo  Jlghter  adapt rv/ Battery  Charg€)f , , $1 500 

PSK'6  Base  Power  SLiOPly/Bfackel  for  SGMA'6        £20,00 

OTHER  SCANNERS  S  MCCESSORIEB 

Regency*  %  M4QC}  Scannar $259.00 

Regency*  Ml  00  Scanner. ....  . . ,  SI  99.00 

Regency    R^OiO  Scantier  ..„..St4d.OO 

SP50  AC  Adapter         .. $9  00 

SP51  Bait  ety  Charger. S  9-00 

SPSS  Carrying  Case  tof  B&arc^t  4-B  ThmScan"        S t  £  00 
FB-E  Frf^quency  Directory  tor  Eastern  USA.         .    SI  ?.00 
FB-w  h  rtiquency  Directory  for  Weaiem  U  S,A..,,.    Si 2.00 
FFD  Federal  Frequency  Oirectgry  tot  USA  ...... .  S12  00 

B'4  1.^  V  AAA  NhCad'a  for  ThinScan*  and  FfiPOn  ,,.S9.00 

A'1 39cc  Crystal  certif Icaie S3. 00 

Add  $3-QQ  shipping  for  all  accsssones  ordered  at  ih©  same  time. 

9NCREABED  PERFORMANCE  ANTENNAE 

If  you  want  the  u  I  mast  m  pedormance  from  your 
scanrier,  it  isessentlal  thaityou  use  an  externalantenna. 
We  have  six  base  and  mobile  antennas  specifically 
cfesigned  tor  receiving  all  bands.  Order  #A60  is  a 
rnagnet  mount  mobile  antenna.  Order  #  A61  is.  a  gutter 
dip  mobile  antenna  Order  #AB2  is  a  ifunkUp  mobHe 
antenna  Order  #A63  is  a  ^  inch  ttole  mount  Order 
#  A64  I  s  a  H  Jnch  snap-  in  mount,  a  nd  #  A70  is  an  ait  I  ba  n  d 
basQ  station  antenna  All  antennas  are  S35.CK3  and 
$3.00  tor  UPSstiipping  in  the  continental  United  Slates. 

BUY  WITH  CONFIDENCE 

To  gat  tita  iastaat  dttilvery  from  CE  of  any  scanner, 
send  or  phone  your  ofder  directly  to  our  Scanner 
Distribution  Center^  Be  sure  to  calculate  your  pricre 
using  the  CE  prices  m  this  ad  Michigan  resrdenta 
please  add  4%  sa!e$  tax.  Written  ptjrchase  orders  are 
accepted  Uam  appfoved  government  agencies  and 
rrKisi  rirelt  rated  firms  at  a  10%  surcharge  for  net  10 
billir>0.  All  sales  are  subject  to  availdbtfity.  All  sales  on 
accessories  are  final  Pricey  terms  and  specifiGations 
are  sublet  to  change  without  notice.  Out  of  ^ockiiems 
will  be  placed  on  l:tacKordor automatical  unless  C£  is 
instructed  differently  Most  products  that  we  sell  have  a 
manufacturer's  warranty  Free  copies  of  warranties  on 
these  products  are  available  prior  to  purchase  by 
writing  to  GE.  fnternaiJonal  orders  are  invited  with  a 
S20.00  surcharge  for  special  handling  In  addition  to 
shipping  charges.  All  shipments  are  F  O.B.  Ann  Arbor, 
Michigan.  No  COD's  please.  Nort-ceriilied  and  foreign 
checi^a  require  bank  clearance.  Miniimum  order  S35.00. 
Mailorders  to:  Communications  Electronicsr 
Box  1002,  Ann  Arbor,  Michigan  481 06  U-SA  Add 
S7.00  per  scanner  or  phone  product  for  U.P.S, 
ground  shipping  and  handfing.  or  SI  4.00  for  faster 
U  P.S  atr  shipping  to  some  locations  If  you  have  a 
Master  Charge  or  Visa  card,  you  may  call  anytime 
and  place  a  credit  card  order.  Order  toll  free  m  the 
U,SA  Dial  800-62 1-44 14,  If  you  are  outside  the 
U.S.  or  in  Michigan,  dial  313-994-4444.  Dealer 
inquiries  invited.  All  order  lines  at  Communi- 
cations EiectronJcs'  are  staffed  24  hours. 

Scanner  DistribLition  Center""  and  CE  iogos  are  trade- 

marks  ot  Com munfcat ions  Electron icsr 

"tBearcaf  is  a  fed^rafly  registered  trademarkof  Eiectra 

Company,  a  Di^/rsion  of  Masco  Corporaliori  of  Indiana. 

t  Ragericy  ts  a  ^ed«rBlEy  registered  trademafk  of  Regency 

Electronics  Inc. 

CopyHght^198l  Communtcations  Etsctronlcs'" 
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MICROWAVE   COMPONENTS 


COMPUTER  IC.  SPECIALS 


ARRA 


General 

Variable  llternmor  D  to  &OdB 
V  art  ibi*  *uefti*itcw  16  ta  16%  ghi 
Virfdble  UttemMtor  Q  to  IStMB 
Viriible  Attenu4tor  0  to   ISOdft 

Microwave 

dtrtetloiiil    Cau$tfetr  Z  ui  fOtf  ZtM8  Tfpc  H 

Hewleti  Packard 


H4S7B 


H&32A 

X347A 

S347A 

G347A 

J347A 

H3.I7A 

S49A 

PS32A 

M532A 

P38ZA 


lOQ  orwii  N^  TtiermHtOr  Hounl   I  HEW) 
LOO  orwts  Neg  TNfrniDstQr  munt  (USED) 

100  oNm  Neq.  TNenHHtof  •tount   (USED) 
100  o*ims  Heg.  Thffniii^tor  Mdunt   fUSED) 

100  Ohms  hf^^  Thrrmiitor  Mourit   (USED) 

2Q0  oJwis  Ke5  TtiiefmlStCir  Mount   fUSEtJ) 

8.^   to  12.  fl  GHJE  Vdriflbte  Attenuator 

Waveguide  Adapter 

Baridpds^,   Filter  «  to  1?,4  Cm 

RF  Detector 

7.D5  tfl  10  GHi  Freaueficy  Mftpr 

S^B5  td  S.?  tHj  rre^ij4'ficv  MiM^r 

Carnage  mtn  d  444A  Slotle^S  Line  Untuned  Detectur  Probe 

and  S0%  C04Jil4l   SldttfKl  ^hertior  7  6  to  IB  GH2 


0  to 
0  to 


BOdS 

50d& 


a^ta  12.4  GHz 
2J&  to  3JS  GHz 
3.95  1&  5  65  GHi 
5j8S  m  B^  GH2 
70S  to  10  GHz 
400  to  400D  MHz 
12.4toT8GH^ 


noism  lourc* 

nolniouro* 

FrK|u«)nc)f  mmm 


HK292A 


1160OA 

Tl04aC 

tOlODB 

li42lA 

H421A 


0  to  50  DB  Mtanuator 

05  Walts  50  OHMi  00  (0  1000  MC  «t»n4j«f Of 

Adoplef 

Microwvn  switch 

IRin  ab30tp4ion  modutator 

Traci^in^  geineraiaf  tftunf 

fvod-ttvofjqh  tefrntnatjcm 

TOS  to  10  G Hi  Crystal  Detftcto* 
7.0&  to  10  GHz  r7i4icri«d  pa^r 


Merrimac 


^u .  i^tfty 


3Qilb?  Vdridbli*  Att«nu«tar 


Microlab/FXR 


^CilUU 


Narda 


i  ■'  '  *    '  "''  ' 

lOJSC-lO^ 

1044.2O 

K»*0-?0 

30*1- 20/ 

104i 
?7S7* 
3011 
303? 

1^1 


PRD 

UlQl 
KIOI 

20bft/itj/ 

196C 
1706 

1Q9JJ 


i  to  N  Adapter  H.2 

Coupler 


17.4  CHj 


22S40A  direct ian«1  Coupler  2  to  4  f>t£  lOitb  Type  SHA 
22Sm  Direct  I iHiil   Coinilpr   1.8S  to  B  GHz   LOdS  Type  SNA 
2ZS76  Dir*ctioft*l  C&iij»l*r  1,85  td  8  GHz  6dB  Type  SWA 
^^SI9  Oirectional  Coupler  ?.4  to  1?  GMz   tCkifi  Type  SHA 
Z1105  OirFCtloi**!  Cmtpirr  ?  to  l?.4  G<*r   lOiA  T^W  ^HA 
Dtrectien^l   Coupler  4  to  8  CHi  ZOdt  Type  N 
DirctiCMmjl   COttpler  ^40  t«  SOO  fC  20^  Tyoe  K 

72006  Oir«ctiOfiil  COsjpl#r  I   i  to  M  mi  ?OdB  Type  ti 
2?C11   Dire^CiOAtl    t^p1«r   7  to   4  ^^    tO^  Type  ft 
UQU  ffrmiltcai^l   Coupler  ?  t{»  4  Otz  lOiiS  Typ^  n 


Z2Q07  Directional  Couple  1.7  to  3.^  GHz  IDifB  Tyfw  N 

Qiri^£t10fui  Compter  ?  tp  4  GHr  tOilG  Type  H 

Ciuiial  Kybriit  2  tp  4  GH/  3d8  '^pr  N 

Coaii^l  Hvbnd  4^  to  ?  GHj   3  m  Typ^  ft 

2Z3KJ  tfirMbl*  Ait,;nyilqr   1   to  90d8  2  to  2 

Mdv^guietr  10  Type  N  Atfipter 

Fised  Attenuator  |},£  lo  14.4  GHi  6  dS 


MEMORY 

DESCRIPTiON 

SO.  DO 

7S.00 

3708 

lit  1  1  ipum 

100.00 

2716/2516 

Zk  »  a  Et^aOM  ^Volt  Stn^le  S^ippb 

100.00 

2114/9114 

in  ■  4  SUlti  iAH  4^f0h% 

100.00 

2114LZ 

IM  1  4  S title  tm  ?50nv 

2IHU 

U   H  4  StiEic  RAM  I54ms 

4027 

4K  »  1  O^tMiiu  ftAn 

4060/2107 

IK  i  1  Dy««PU   RAM 

li.m 

40S0/9O5O 

4«  K   1  Oyiwitc  (UM 

Zltl*'2/8U1 

256  »  4  Stitit  RAM 

^ll^*-2 

2S6  I  4  Stttk  RAM 

21tML-2 

IK  1  1  5UtK  WW  S5rts 

6104-3/4104 

4](  K  I  5t*tlc  tbiM  IrOn^ 

IM.OO 
100.00 

irLPi    I  n 

7141^? 

4C  f    1  SUlit   RAM  200n% 

HDI6441L20 

4X  K  ^  Static   RAM  20Ort^ 

9U1 

lit   K    I   SUtic   RAH  ]00ri^ 

kUC.OO 
i?5.00 

150.00 
150.00 

asn.oo 

?SQ.OO 
65.00 

7S.00 

bO.ChO 

300. DO 
300.00 
100  00 

1?5  00 

500.00 
600  00 
iOOOO 
SOOOO 
540  jOO 
^IOijOO 
^OOjOO 

50000 
S200D 
13230 

10000 

toooo 

2^00 
50.00 
25  00 
2BJ3Q 

nm 

200.00 


IQQ  00 


35.no 
?b,oo 


90.00 
90.00 
90.00 
95.00 
95.D0 
125.00 
125.00 

125.00 
71.00 

n.oo 


125.00 
US.OO 
125.00 
t?5.0O 

5  Olz  T/pfr  ^HA  550.00 

15.00 
50.00 
25. 00 


1?.4  to  tM  GHz  ^fanatil^  Attenuator  0  to  6SdB 

B.i  IV   12,4  GH/  Variable  Attenuator  0  to  60dB 

Variable  Atli?nuator  0  to  tOdfl 

Slotted  nne  with  T^pe  N  AdatJter 

e.^  to  ViA  €K/  V^tnablu  Attenuator  0  to  50dB 

7.06  to  10  GH;  Vdrifltsie  Attpnuattir  0  to  40dB 

S.2  to  1?*4  dHi  Variable  Atteftuatnr  0  to  45<ia 

3.9%  to  5.8?!  mi  VariahTf  Attenuator  0  to  45<1B 

Fre<3utnty  MiJtfr  5,3  to  fc.J  GHf 

fixed  Atten^atorv 

Fii^  AiteriLjatDr^ 

2692  ¥drv«b1e  Atteiiuatar  *10  to  60dQ 


300.00 
?O0.0O 
200.00 

100.00 

100. on 
i  c^o .  OQ 

100,00 
100.00 

100.00 
25,00 
?5.Q0 

100.00 


C.P.U/S  EOT 


HC6S00L 

MCWBeiOAP 

MCttfeBAlOP 

MCNeSBlOP 

HCbB20P 

HC  58201 

HC6B?1F 

MC&8B21P 

*«:«ba3aL7 

HC  68401* 

HC6e4y» 

HC66i5l. 
1^68501 

PC«^52P 
»C^5a 
MC6854P 

»C6i»a 

m385aH-] 

»^iH52li 
^<1H541| 

tjiooe^i 

aOHflA 
^SOCPU 
6520 
6530 

ih^ 

tKSlOOOHl 
THS4024K!; 
T>B6011WC 
MCH4H 

AT  5-40070 
At  5-9^00 
Ay5-9100 

At?-B50Q 

THHO^A 

PWH72B 

PTi4BZB 

H257 

B251 

8228 

B2i? 

*C14410CJ' 

WC14412 

MC1440S 

ItC  14409 

IC1408L 

HC1489L 

HC1405L 

ICI406L 

M:i4QB/6/7/a 

PC1330P 

HC1349/50 

HC173Jt 

LIV565 


Hiqroprotf'i^tor 


St*L^!: 
Statu 

5tdtK 


ft  AM  fl^Oni 
RAM  160ns 


12B 
128 

t2a 

PIA 

P(A 
P]A 

i>iA 

Htfebug 

in-H 

CRT  ControMer 
CRT  Cpntron^ir 
ACU 


5S0A 

55DA 

AUC 

0-800  B)^S  m^m 

UOO  ST»5  HDdflP 

Fa  HHri»p*'"OceUOr 

Ff^  f^iiprjr  Ifiterfat* 

ra  Heaory   interface 

F^  Otrpci  HiMOry  Adepts 

RiCropnx.e*«r 

Wicroproc^^or 

Wt£roprote\^or 

P1A 

5upport  for  6500  ieriM 

Hicrpprocev^or 

Four  lit  Hitrmirote^iDr 

9  I  64  Dfccjaat   Storage  BuTfer  (FrfOl 

UART 

Bit  Rate  denet-ator 

four  Digit .Counter/Oi^play  Drivers 

Repertoiry  Di^l  ler 

Pu^S^  Button  Telephone  DiaUers 

Keyboard  Encodti* 

TV  GfltTH*  Chip 

UAftT 

UAffT 

UART 

DMA  Control lef 

CownurMtation  jfitpr^f^te 

Systcn  Control  li^r  £  Bu^  Briver 

a  Bit   Inpot/Output  Port 

2  df  8  l*ne  Encoder 

low  Speed  Hoden 

Binary   tq  ^tion*  PuUe  Con^erEtr 

Binary  tP  Ptsofle  PuIm  Conwerter 

RSZ32  Ortifer 

RS232  Recctver 

A/D  tanvertfr  Subi»yiteB 

6  Bit   0/A  Converter 

fl  Bit  D/A  Converter 

LOH  L«v«t  fftf«e  0»C#ctor 

Video  If  Af9lffi#r 

tH73)  OP  Ai^ltfter 

RKate  Loch  Lc«f3 


(?M<H5 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


48 


PRICE 


1  7.^ 

20.00 
6.99 

h.m 

3.99 
3.99 

J.-- 

J.  99 

4.99 

14.99 

14. gg 
14.99 
10  99 


3.99 
4.99 
5.159 

9.9^ 
ii.99 
9.99 

14.^9 
e.99 

29,50 

11, no 

10.99 

5.99 

22.00 

1-4.9^ 

16-99 
^.99 
9.^ 
4,^ 
H,99 

14.99 
/,99 

15.99 

10.99 
9,99 
9  99 
9.99 

n.99 
8.99 
5.99 
?,99 

19,^9 
5.99 
9.99 
3.99 
9.99 
9.99 


9. 
5. 
5 
9. 


99 
00 
00 
99 


14,99 
12-99 
12.99 
1,00 
LOO 
9_00 
7.50 
4.50 
LSO 

l-IT 

7,40 
2.50 


electroijics 


(602)242-8916 

2111W.Camelback 
Phoenix,  Arizona  85015 
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Toll  Free  Number 
800-528-0180 

(For  orders  only) 


The  RF  Line 


MRF454 


$2K83 


MRF458 


$20*68 


NPN  SILICON  RF  POWER  TRANSISTORS 


.   .   .  d^vqn^A  tor  |jower  afnplifi«f  ipphC4lions  ir^  industrial,  com- 
merciat  and  amaieur  radto  equipnwni  lo  ^  MHi. 


Specified  12.5  Volt,  30  lAHz  Chafacterfsiics  - 
Output  Power    ■  80  WMt£ 
Minirnum  Gain  =  t2dB 
Effichcncv  =  S0% 


NPN  SILICON  RF  POWER  TRANSISTOR 

design«<J      lor     powrr     amplifier     appl«catiom     in     tndLEitriil. 
commpf  iCdJ  AV^  ^mialeur  r^dio  equiprDeni  ID  30  MH/ 

•  Specified  12. &  Volt,  30  MH^  Chsfacief<iiics  - 

OulpiJT  Powei      80Waft& 
MfnirT>iim  Gam      12dB 
Efficiency  ^  bXfh 

•  Capable  ol  Withiiartdmg  30  1  Load  VSWR  ^RaiedPchj,  *id  Vfx 


MRF472 


52*50 


NPN  SILICON  RF  POWER  TRAMSlSTOR 

.  .  .  designed  primanlv  for  use  in  large  signal  output  amplifier  stages. 
Intended  lor  ute  m  Citi/en  Band  com mu nicotians  equipment 
operating  AX  27  MH#  Higih  £)reakdoMn  voJilag«$  allow  j  high 
p<efcentag«  of  up-fnodularhon  m  AM  circuity. 

•    Specflied  12  5  V.  27  MHz  Character imcs  - 

Power  Output  ^  4  0  Watts 
Power  Gam   -  IDdBMmimum 
Effic^encv  '  65%  Typical 


IIIIRF475 


S5,00 


NPN  SILICON  RF  POWER  TRANSISTOR 

,  designed  pnrnarilv  for  yifr  m  singfe  sidebarid  lirtear  amplifier 
output  appitca^ions  in  citizens  band  ar»d  octier  communicairons 
eQuipment  operjung  to  30  MHz. 

•  Cttaractef  lied  for  Single  Sidebarid  and  La^rge -Signal  Amplifier 

AppticationiS  Ulihfing  Low  Level  Modyialwn, 

•  Specified  13  6  V.  30  MHz  Characteristici  - 

Output  Power  -  12  W  {PEPj 
MinimLim  Efficiency  ^  40%  jSSB) 
Output  Power  -  4  0  W  (CW) 
Minimum  EftJciency  =  50%  ICWJ 
Minimum  ?i^^^t  Gam  ^  1Q  dB  (PEP  &  CW} 

•  O^mmon  Collector  CHaractehzation 


MH  W  710 


-   2 


$46,45 
440      to   470HC 
UHF  POWER  AMPLIFIER  MODULE 


desjgned  for  13  &  volt  UHF  power  amplitrer  applicaiions  m 
indysEnal  and  comirii^rciiaL  FM  equipment  operating  from  400 
to  512  MHz 

m    Specified  12  5  VoU,  UNf^  C»>»raciefHShci 
Output  Powpf      13  Watts 
Mifiimurrk  Gam      19  4  dB 
H»f  monies      40  dB 

•  5011  Input/Output  Impedance 

*  Guaranleed  Stabtiily  and  Rugqedness^ 

•  Gam  Control  Pm  fqr  Manual  or  Automat^iC  Output  Level  Cof\trol 

♦  Thin  Film  Hybrid  Const ructioin  Give^  Cons<^steril  Pertoimancc 

and  Reiiability 


Tektronix  Test  Equipment 


» 

•  l>ll«>*i«    Mt^   C«1A  Vlpf   t« 

1 

S«a»iiMq  Pliiq  )> 

M 

--       ■tw  »fiei*i»  ^Itff  t* 

II 

jii>  Qiffrrt^iiA)  txmfi*tt\m  l^lii?  \*^ 

\M'2 

ifH  P1i»q  3"»  Mr  53C/Sin/bliH  «ain  Frt*r\ 

IJI? 

LI     :     iiil  D«ii1    Tr«Lr  ^jjg   In 

IV I 

^HAiplirit  Unit  WUh  JliDP^  Ri^h-limr  DC  l^   IG^I 

J^A^I 

*4   plf^wn-ntUl   9\\^^    111 

ni 

DtjAl    tfii>  jrfnif^tin(t  OC  to-  UGH/  i'lkia  Jit 
Dudi   Tr«i:e  Switliii^  DC  to  «;^W</  p-Im«  IR 

iMh 

IT  If* 

S*(VliMq  5*Wf  ^1««9  1» 

91111 

^pti.trv  4-utrftf   1   U  ]«»•'/  Pl-9  m 

V 

41^111  =-  '•■  .1  :- 

&t 

5*w»  ■ 

§i/sts 

llld#»nd  Hifll  IrfiH  Pli^  ]» 

M/WC 

Dujt  lr«»  f !«!  (n 

^VMD 

*1iqr*  U»p   DC  Offf^^rwitTijl  Plu?   Sn 

iJ/WC 

ditjeti^nd  tK  JJitf#f<»ri|.iAl   ^PUq   Iri 

B4 

T**l  Plug    En  For  yiO/^l   Ha  in  1  r"*tMi 

\m 

Stlujr**  hlin-f  &rn.fi-4(flr   A   lo   IM^ 

mu 

Pr»«ipUtifr  /hf  td  IWtrt/ 

m 

iC  CdwM  PfeMUltlfirr 

111 

twffVAt  Prate  Mplif  ifi" 

MH 

f  »«r  *ii»*  fefter*te*' 

n^ 

PinflFfi'**  CDfAml   klAlt 

fta 

tri9f«f  CamitdOHn  i#>it 

«yi 

tC  to  IMiI  Scop*  fticfc  Ita^i 

Ml 

DC  to  JJtit?    S(;#0r 

Ml 

DC  to  I9fii;  StCifW  RiCiL  HdHihl 

£«tA 

DC  to  \m^l  Scapw  H4C4   Hounl 

i    ^1  tw 
130.00 

?vo  00 
^  UO 

lJ^cxl 
44&.  no 

no.M 

4%. 00 

u;.*iO 

19,00 

?fi 


Scopes  with  Ptug-inis 


OL   tfr  iDPtfi  S4.dtfv  Htfttft  «   nr«.  Oil*  I   tr^t'  rC   l« 


DC  lo  itm;  Qw4i  ^«»  %i,oi»  *itn  n  i!4«)  oirr    4ni  j  /Ut  fiiff. 

P I  wg    ! '  • ' 

UC   te  4JUMH/  ^4.i;ipi«'  NiLh  «  h't  tibjl    triti*'  Hi^h  &dlii  P1u4|   hi 


«00.f90 

fOOiDQ 
h>iO,U0 


Tubes 


DO 
Ki 
DC 


;s,oo 

lU  fiO 

ISO.  00 

««.oo 

2000.00 

TOO  rju 

lEO.DO 
£00.00 


*^£t 

1     IT.  Ob 

i-ym? 

IW,I» 

i-IDDD/ 

»t.0D 

)&?£/Vb6«l 

^.00 

J»?i(JOftJ 

IWJOO 

1.6V* 

4^.PW 

4-3?^A 

Wi.sn 

4'?WA 

6J».k.n 

4  40M 

M.fJO 

l-LOM)* 

t0«.qo 

vawft 

14%. (» 

Klf^OI 

«^,ar 

«CX»iS/C 

%&.«0 

«X»OI 

til.  00 

4CI2SCP 

i^.m 

viiw» 

L4MI« 

4CirMl* 

IQ/.W 

4ttlS9J 

4Ci100W 

if  ?^ 

MUVDP 
ft.lt  (iClG 

tir$ 
•II 

b!4« 
Ml4ia^t37«Jl 


Illl.fiO 

MOO] 

M.OC 

f.tD 

4?  00 
^.« 

it.00 
r.eo 


&.160 

73bO 
/%4 

ao7? 

SlOi 
■32t 

Fnofi 


If  n 

H.OO 
Ift.U 

6% 
40.00 

l?,Ot» 

10.40 

4f,00 

I.QO 

?.a& 

IF?. 70 
321.00 

t.oo 
f.oa 


■S«ft  Lisr  of  A^venisers  otr  page  fu 
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FA1RCHILD  VKF 

95H90DC 

ftSHSTDC 

11C900C 

nQ9lOC 

1!Ca3DC 

1lC7t)0C 

1IC58DC 

nC440OMC4044 

11C240QMC4024 

nC06DC 

1 K05OC 

ncoiFC 


AND  UHF  PRESCAUEfl  CHIPS 

360  MHz  Prescaler  Dkvid«  by  ^0/lt 

350  MHz  Pr^ftcaLef  DivkJa  by  5/e 

^50  MHz  Pr««caier  Diytda  by  10/11 

650  MHz  Prescaief  Divim  by  ^5 

t  GHz  OiviOt  by  248/266  Presctlof 

eOO  MH2  Fftf^Rop  wilh  f«4«[ 

ECL  VCM 

Priise  Frequ»r>cy  OeiflCtof 

Dufti  TTL  VCM 

UHF  Presc^ier  750  MHz  D  Type  FlipfFlqp 

t  GHz  Counter  Divide  by  4 

Nigh  Speed  Dual  S-*  mpgt  NO^NOR  Q«l« 


s9.ao 

9.50 

29  90 

12.30 

4S3 

382 

3J2 

1230 

50  on 

15  40 


CAR6lDe  -  CmcUfT  BOARD  DRILL  9ITS  FOR  PC  BOARDS 

Size  35.42,  47,49,51,52  12.15 

Size:  53,  54, 55.  56.  57,  58,  59. 61, 63,  64, 65  1.85 

Size  66  1.90 

Sil*  1  25  mm,  V45mni  2  00 

Siie  3  20  mm  3  5ft 

CRYSTAL  FILTERS:  TYCO  OOMtfiM  um«  at  2194F 

lO  7  MHz  Narrow  Sar^d  Crystal  f  iMer 

3  dfi  bandMricJih  15  hHi  mm  20  d&  tiandwtdth  60  km  mifi  40  dB  bandwidth  1 50 

kHr  mtn. 
L>li4mate50dB,  Inaertipn  loas  1  OdB  max  Ripple  10 dB  max  C1  0'^/-5pf3600 

ohms  S5  95 


MURATA  CERAMIC  FILTERS 
Model  s      SFB^455  D  455  kHz 
a=M-455E455«[l-U 

5FE  lono  rum 


S200 

rm 

595 


TEST  EQUIPMENT  -  HEWLETT  PACKARD  -  TEKTRONIX 
Hmlett  Paekifd: 

605C  10  rm;  to  480  mc  -1  uV  to  5V  irilo  50  ohms  Signal  General  or 

60BD  10  lo  420  rrkc   1  uV  t(i.5V  <nto  50  otims  Stgnai  Generaiot 

61 2A  450  lo  1230  fRC  .1  uV  lo  5V  mtoSO  OHms  Signal  GefwralOt 

614A  900  to  2100  mc.  Signal  Generator 

6t6A   VB  lo  4  2  Gc  Signal  Generator 

616B    1.6  to  4.2  Gc  Signal  GeneraloF 

6 ISA  3J  to  7.2  Gc  Sigrial  Generaloi 

618B  3.8  lo  7  2  Gc  Signal  Ger^erator 

620A  7  to  11  Gc  Signal  G«r>era1or 

6236  Mkcfowa^e  Test  Set 

626A   10  Gc  to  i5  Gc  Signal  Genefator 


-ETC. 


500  00 
500  00 
750  00 
500  00 

400  00 
500.00 
400.00 
500  00 
500  00 
900  00 
2S0O.OO 


Allttch; 

473 


750.00 


Z2S  to  400  mc  A  WFM  Sigrmi  Generator 

Slnper 

MF5;VR'4      Urn versal  Spec t r um  A«iaiy £ef  wilhl  hHilo 27.5 mc  Plug tfT    120000 

Kaltik: 

Xfl630-  too    iwr  Amplirier  B  to  12.4  Qc  100  waits  40  dB  gam  9200.00 

Poland^ 

2036^2436/ n02A 

C«lEtK«te<}  Display  Miin  an  SSB  AnaJyati  Module  aiMJ  a  10  to 

40  mc  Si  ng^«  Tor%t  Sy  ntf>es4  im  1 500  00 


RF  TRANSISTORS 


TTfPE 

2N«5$t 

2N1562 

2hit692 

2Mie93 

2N2fi32 

2N2e57JAN 

2N2B76 

2N2880 

2NZ927 

2N2947 

2^2948 

2hi2949 

2N2950 

2N32«? 

2N3294 

2M33ti1 

2N3302 

2N3304 

2N3307 

2N3309 

2N3375 

2N3553 

2N3756 

2N3Sia 

2N3de6 

2N3a6&JAN 

2N3d66JANTX 

2N3924 

2N3927 

2N3950 

2N4072 

2N4135 

2N4261 

2N4427 

2N4957 

2N4958 

2N4959 

3N497d 

2N5O90 

2N5108 

2N5109 

2N5160 

2N5179 

2N51d4 

2N5216 

2N5683 

2N55e9 


PfliCi 

S1500 

1500 

15.00 

1500 

45  00 

2.52 

12» 

35,00 

700 

1835 

1550 

3.90 

5.00 

4.30 

t,lS 

1.04 

146 

1 2.00 
3.90 
9  32 
1.57 
7.20 
fiOO 
t09 

zm 

A  49 

3.34 
12.10 

1J0 
200 

•:« 

3.112 
292 
223 

19.00 
12,31 
403 
196 
349 
tOS 
2.00 
47  50 
456 
692 


We  can  supply  any 
valua  ch4p  cap«c« 
itofs  you  may  need. 

PRICES 

ItolO  149 

11    50  1.29 

51     too  ,99 

101    1,000        m 

1,00^  up  ,49 


Toll  Free  Number 
800-528-0180 

(For  orders  only) 


TYPt 

2N5590 

2N5691 

2  N  563  7 

2N564I 

2N5^2 

2N5643 

2^46545 

2N5764 

2N5a42 

2N5849 

2N56e2 

2K5913 

2N5g22 

2NS942 

ZHS944 

2N594S 

2H5946 

2N60e0 

2Ne08l 

2MftO02 

2N60a3 

2N60e4 

2Ne094 

2Ne095 

2N«096 

2N6097 

2M613& 

2N6166 


2Me43S 

2N645*PT9795 

2N6603 

2N6604 

A50^12 

BFR90 

BLY568C 

BLYSeeCF 

CD3496 

HEP7a/S3014 

HePS3002 

HEPSJ003 

HEPS3005 

HEPS30O6 

HEPS30O7 

HEPS3010 

HEPS5026 

HP35e3lE/ 

HXTR5104 

MM1500 


PRICE 

18  JS 
11.95 
22  15 

6-00 
10.05 
1592 
12.39 
27.00 

8.78 
21.29 
51  91 

3.25 
10.00 
46  00 

892 
12.36 
1469 

774 
1005 
11.30 
13.23 
14  06 

715 

1177 
20  7? 
2954 

20.19 
38.60 


45  77 

16  00 
12  00 
12  00 

25  00 

500 
25  00 
25  00 
15.00 

4.95 
1130 
29  98 

995 
19.90 
24  96 
11  34 

2.56 

5000 
32.20 


iTfPE  PRICE 

MM1550  11000 

MM1552  5000 

MM1563  5650 

MM160I  5.50 

MII1602/2NSS42  7J0 

MMia07  9.96 

MM1691  15.00 

MM1669  17  50 

MM  1943  3.00 

MM2605  300 

MM260e  500 

MMBOOe  2  23 

MMCM916  2000 

MMT72  1.17 

MMT74  1.17 

MMT2957  im 

MftF245  3330 

MRF247  3330 

MftF304  43.45 

MRF420  20.00 

MRF4S0  1165 

MRF450A  1165 

WRF454  21  83 

MRF45e  2068 


MRF502  1  06 

MRF504  695 

MRF509  490 

MFIF511  6  15 

MflF901  3  00 

MRF5177  2162 

MRFa004  1  00 

PT4i8ee  300 

PT4571A  1.50 

PT4612  6,00 

FT4628  5.00 

PT4d40  500 

PT86S9  1072 

PT9764  24.30 

PT9790  41  70 

SO  7  043  5  00 

SDtn6  3  00 

SDnii  5.00 

501119  100 


TRWMRA2023-1.5  42  90 

40281  1090 

40282  1190 
40290  246 


CHIP  CAPACITORS 

Ipr  27pt  220pr  laoopi 

1  5pr  33pt  240pr  I500pf 

22pr  39pf  27Qiif  I800pr 

27pl  47pf  300pt  3200pl 

3  3pf  56pr  330pf  2700pf 

3  9pf  68pr  360pl  3300pf 

4  7pl  62pr  390pl  3900pf 
S.6f»f  lOOpr  430pf  47t30gl 

6.epf  HOpr  470pr  saoopf 

8  2pi  i2opf  5iopf  eaoopt 

lOpI  130pf  500pf  8200pf 

12pl  150pf  620pr  OlOmf 

I5pr  I80pt  660pr  012mt 

18pf  I60pr  B20pr  015mt 

22pf  200pr  lOOOpt  .0l8mr 


YOUR  CHOICE  S4.99 


ATLAS  CRYSTAL  FILTERS  FOR  ATLAS  HAM  DEAR 

5.52-2. 7m 

5  595-2  7fa/U 

5  595  50W4fCW 

5  595^2  7tSB  YOyR  CHOICE  124,95 

5.595^2  7US8 

5.&45-2  7/B 

9.auSB/CM 
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Toll  Free  Number 
800-528-0180 
(For  orders  only) 


Itoq  «Hi  to  2500  HHi  DOWH  CONVEff  TER 

TTifi  rmoivm  is  tumble  a  rarfQe  of  1900  to  2500  mc  And  la  IntfffKlwJfor  amateur  radio  unv.  Th«  local  o«ai(3tor  is¥ortag«controllwi(l.e  >  makino  Ihe  if  rang*  approxfmatelv  54 
(o  as  mc  {Channels  2  to  7) 

PC  BOAf^O  WrtH  DATA......... .„ , „ 

PC  aOAHO  WiTH  CHIP  CAPACITORS  t3 ^ 

PC  iOARD  WJTH  ALL  PARTS  FOR  A  SSEMQLY 


■  i  i  i  h*iiBi^^^ 


^^****i*^MP^P^M^I«-**^»T^¥TPTJp^^Tt*TT^i  i  ■  in  ■  I  i  hh  Hi  ■  k*4  111*!  tft-ftiii^M  ^i***wftM***M 


iiAAMhA*dlAA^Ai^4*^4i^BJd  I 


■^  nmiTiiii  iwwii  niri'iiiaiMi^^iiiaii^M 


*i'T""i  ■  p^mrjai  ■■■■!■■  j^1-M1  am  m  ■  iitf  **fcfcJi*^j^Bp^  ■- —    i  i  i  i  '     i 


■F^'^'lllinilllllftlliU*H*li*lii  B^i-i-ii^^itM 


PC  BOAnO  WITH  ALL  PARTS  FOR  ASSEMBLY  PLUS£N6603„....„, 

PC  BOARD  ASSEMBLED  AND  TESTED.^..........^..^ .... 

PC  BOAPIOWITH  ALL  PARTS  FOR  ASSEMBLY,  POWER  SUPPLY  AND  ANTINNA. 

POWER  SUP1=*LY  ASSEMBLED  ANDTESTED_.„ ^ 

YAGI ANTEMMA  4'  LONG  APPROX.  20  TO  23dB  GAIN 
VAGI  ANTENNA  4  WITH  TYPE  (N,  BNG.  SMA  ConnectOiii... 


■"■■■■■i^iT^'PTfiirti  ■iiiii-mpt-f 


l*4lk*ffe<L9-B 


I  IJ  L       I  ■  I  I    I  I  ■  ■  I  ■ 


■f  ■■+**?  ^»*i  ^■•■■^TfflT^ 


■  ■■■'■;ll^'KftiJ*i-B-fc«M^ 


-4-!!A!^4Arli* 


■  i ■■^^h**i  i m 


«S44,0a 

S8900 


■I  i*T*«^-B-P*4-H'PiT»»'i-<¥>P»^Ji  ■■■■■■iifciii^^^T 


1  ■  ■H^-4-f-fl*%|  I4AB  ■  ■  ■■■,■.  ■.>«>.«-■  .pa, 


■h*i<A««^i 


4--l-H-t«-l-HTBl  ■  tl  PI  ■  ■**-■■#■**■■  I  l-k^i'l-li^-f  i-i-#-l-k+B-B 


■  IV%ll-l¥m  P#VPfllPV»f-"l  PV4-l-l-l>-P  +  4  - 


M4-4   fV-ifij 

..S15999 
£49.99 

$64  99 

1259.99 


T-TB  ■  r-Pi^fJ-^a-B-B-ra-B  ai^^a  fa-faT-i 


2300  MHi  DOWN  CONVERTER  includes  converTef  mounted  Jn  antenna,  power  supply,  plus  90  DAY  WARRANTY, 

2300  MHz  DOWN  CONVERTER  HMRH,  with  dtah  aniann*,  plus SfX  MONTH  WARHANTY 1200  00 

OPTIO N  iF1MRFQ02  in  ^ront  end  (7  dB  noise  figure) ,.,., , „... , „,„„ ._ J299.99 

OPTION  #2  2Ne603  in  front  encJ {5  dBnolsa  figure)... „..„*„.„»....„„...„.._»....,..... .„„„ ...„.„. , ._ , ,.., S359.99 

2300  MH2  DOWN  CONVERTER  ONLY 

lOdBNoiae  Figure 23 dB  gain  in  box  with  N  conn  Input  F conn  Output ♦*.-....« «. , «... ...„. $t49.99 

7dB  NoJse  Flgure23dagain  in  box  with  N  conn  Input  F  conn  Outpui „ ...^.«.« „ .„>..... 1 169.99 

5  de  Noise  Figure  23  dB  gain  in  box  with  SMA  conn  Input  F  conn  Output.,., .....>,..., .,...__ ,..».«.»«...»„.„ ™„ ...........$199.99 

DATA  IS  INCLUDED  WITH  KITS  OR  MAY  BE  PURCHASEOSEPAflATELY „ .„ „ _.__.     15.0O 


I  t^l-l-IPI-l-l-hd  I  »I-Ildld-I«ri4i|l  I  l^a-rvB 


^t-mm***ipMt-ik  a 


Shipping  tnd  Handfi^ng  Cost: 

Receiver  ^u^  ^no  S'  bO  Power  Supply  add  S2  00  Anienfia  add  $S00.  Ophon  1/2  add  $3  00  Fo'  comf>lt^ti  ^v^lem  add  %T  SO 


HOWAPID^COLEMAN  TVRO  CIRCUIT  BOARDS 

DUAL  CONVERSION  SOARD  $3  00 

Tfiti  tKjafd  ytu»»jei  corner Sfon  from  me  3^42  tjarvd  I*f5i  (o  900  MH/  wPiefe  gam  ^nd  t>andpas$  fi<te*ir*g  are  provided  and.  s«cond  10  ?0  MH/  The  txMrd contains  t?ot»i  ioca< 
oscillatory  one  htvx  and  Ihe  olhe^  vanabite  and  itie  second fntter  Cof^£fiuct"Oi^  *s  gr^Atlir  ^rni^Ulied  bv  tiie  use  ot  Hytif^d  IC  ampJih«rs  ror  thegam  stages  Bare  boards  cost 

47  pF  CHIP  CAPACITORS  »  W 

For  use  *«ih  dual  con'refSion  t>oard  Consists  oi^  S-47  pF 

70  MHi  IF  BOARO  ^^  00 

Ttiii  circuit  provides  abOijr  43  dfl  gam  with  50  onm  input  and  outpui  impedaTice  It  ■$  designed  Id  dftve  the  hOWaRD/COL£MAN  TVRO  DerfioOulaior  The  on  boat d  &ai>d 
pass  hiter  cant>e  luned  *or  bar^dw4ditist>erw«er^  20  and  3SMH/  wirhapassbarsdrippieof  less  itian  'j  08  Hy&ntf  iCs  are  used  lor  me  gam  stages  Bare  boards  cost  S25 

01  pF  CHIP  CAPACITORS  *?  W 

Frx  uiip  *<th  70  MM,*  IF  Board   GonsiSlS  Oi  ?  01  0F 

OEMOOULATOR  BOARD  MO  DO 

This  circoil  lakes  the  70  MH/  center  Prequencv  saleiiiie  Tv  signals  in  the  TO  tti  2O0  nnH«voH  range  Jeiecss  iheriv  usmy  ^  pha9«  locked  loop,  tfeemphasizes  and  tillers  I  tie 

re5uit  and  implihes  Ihe  fesuH  to  produce  siandard  NTSC  video  Oihe*  ousputs  include  The  audio  subcatner  a  DC  vohage  pfoportional  lo  the  sirength  of  Ihe  70  MH^  signaS 

and  AFC  voltage  centered  ai  aboyi  2  wolfs  DC  Tne  bare  board  cosi  £'30. 

SINGLE  AUDIO  $T&00 

This  ctrcuM  r&co^^tjfS  Ihe  audio  signals  from  the  6  8  MH^  frequency  The  Miller  9051  coiisare  tuned  lo  pass  the  6  fl  MHz  subcarner  and  the  Miller  90S2  coil  tunes  Tor  reco^^ery 

oi  fhe  audio 

DUAL  AUDIO  UbOQ 

Dupiicaie  of  Ihe  srnyie  audio  t?ut  also  covers  the  6  2  range 

DC  CONTROL  SUOO 

This  circuil  conirois  me  VTO  s  AFC  and  the  S  Mete* 


TEltMS; 

V^E  REGRET  WE  NO  LONGER  ACCEPT  BANK  CARDS 

PLEASE  SEND  POSTAL  MONEY  ORDER   CERTIFIED  CHECK   CASHiER  S  CNEC*^  OR  MONEY  ORDER 

PRICES  SUBJECT  TO  CHANGE  WtTHOUT  NOTICE  ALL  RETURN  ORDERS  ARE  SUBJECT  TO  PRIOR  APPflOVAL  BY  MANAGEMENT 


ALL  CHECKS  AND  MONEY  ORDERS  IN  US  FUNDS  ONLY 

ALL  ORDERS  SENT  FIRST  CLASS  OR  UPS 

ALL  PARTS  PRIME  AND  GUARANTEED 

we  WILL  ACCEPT  COD  ORDERS  FDR  125  00  OR  OVER  ADD  ^2  50  FQR  COO  CHARGE 

PLEASE  INCLUDE  $2  50  MINIMUM  FOHSHlPPfNG  OR  CALL  FOR  CHARGES 

WE  ALSO  ARE  LOOKtNG  FOR  NEW  AND  USED  TUBES 
TEST  EQUIPMENT.  COJVIPONENETS  ETC 

WE  ALSO  SWAP  OR  TRADE 

FOR  CATALOG  SEE  JANUARr   1980   73  Maga/ine   10  Pages 


(602)  242-8916 

2111W.Camelback 
Phoenix,  Arizona  85015 


Sm  Lf9t  of  Adv^flismra  on  pmgs  1 14 


73  Magazine  *  August.  1961     151 


ELECTRONICS 


^60 


INTEGRATED  CIRCUITS 


P.O.  BOI  4430 M 
Santa  Clara,  CA  95054 

Will  calls:  2322  Walsh  Ave, 
(408)  988-t640     TWX  91Q>338>Z13g 

Samft day  still pment,  RraMinfip^rtsonty    Fattory  tested. 
Su aran te^ d  m or ey  bac k   Q nail ty  1 C s  and  other  ca mpo - 
nentsadSactof^  pnc«s. 
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4 n&  200ns  Dynamtc  RAM 
B'$!B.40 


FROM  Eraser 

-ibied  2S  PROW  capapty  t37.«l 
^«mnliMrfl9.50f  S  PROM  opacrty  OSHAT 
yi  wson  SS5.5C  4witri  Mivr  6i.Sl} 


Z80  Microcomputer 

2  MH;  cFack,  2K  RAM.  ROM  Bread- 


-^/ 

^ 


****^  HHi  tif 


iSpHiS   I  RCA  Cosmac  1802  Super  Elf  Computer  $106.95 


ipl 

16bill.{).  ZMH^cFoi 
board  space  Excellent  for  control  Bart  Board 
S^e.Sd.  Full  Kit  $99. OQ.  Moniiur  S2l).0O.  Pow6r 
Supply  Kit  %B5M.  Tiny  Basic  530.00 

S-100  Computer  Boards 

BK  Sialic  G'-^'^*-"-' ':  Econo  lEA  Kil  149.00 

15K  Static  t,„    :  EcWO  XrV  Ktt  269  OQ 

24K  Stitc  Godbout  Ecdno  XK<24  Kit  414,00 

32K  SU1J£  Gadl}OMt  Eoofi^  30(-32  Kft  537.00 

^SICOynvnicRAMKIt  209  DO 

^n  I^napiic  HAM  m  321 00 

b4K  OynuTtc  BAM  Kit  399  00 

Color  Video  Kit  129.9S 

fit  IC  Update  Master  Matitral 579^95 

Comp  I C  data  selector,  2  vpt  mastar  reference 

guide  Ovtr  5l  ,000  cross  references.  Free  updale 
service  \htQ\iqt\  1981   Qom^silc  postage  %AJb, 

Moctsm  Kit  SGQ.00 

State  d  the  art.  ouq  .  ai^vtcr.  Ko  tun-mg  neces- 
sary 10^3  cornpaiJt}te  300  taud.  inexpensive 
ffoustc  coufler  pItfB  MidudeO,  Bd.  only  |T7.00 
AiftDli  in  May  /bdb  ftaccroma 

LRCTOOO-Frlnlcf  $3S9.00 
&44a'31'20  coluTin  doi  m^m  impaa,  &td 
piper  Interlace  afi  pemsiai  computets 

UtC  7000  irrtirter  Inttrfaci  ertte  for  Svper  ftT 
villi  ttfnivtrB  S3  5.00 


NICad  Battery  Ricer  Charger  Kit 

?ned  cal^  notd  a  c^^rge 

..  >c  u%n  ctufges  then-,  up,  aji  m  one  kil  wrlu^t 
nrts  2nd  instmciions  S8.SS 

Rockwell  Alir  65  Computer 

6502  based  stnqle  boAm  wtti  full  ASCII  fteytward 
m^  20  colurtin  Diermal  prmt^  20  cFi^.  alphanu- 
marfc  display,  ROM  mDnitor,  fully  expandable 
$405,110.  4K  version  $450.00.  4K  Asseiribler 
UbM  8K  Basic  interpf€tBr  S100.00. 

Special  smaH  pcn/ver  supply  for  AIM65  as^^ni  in 
frame  $SI.DO.  CcMnpteje  AJM6S  tn  Uiin  bnelcase 
wiiti  power  supply  $43900-  MaJdeci  piastJC 
oidosiiFi  )£}  Ht  botti  A1M6S  and  po«er  supply 
S47.9).  Speoi  Pack^ PricA  4K  AIM.  ^ Baste 
p&«eF  supp^.  c^iinet  SUS^ie^ 

MM6SiailVtMfSy|xr  EK  44  [xn  expulsion 
Di:3afid;  3  ferTKaie  and  1  mile  Pt^  Ba^  ph^  3 
connector^  S22  95. 

60  H£  Crystal  Time  Base  Kit  14.40 

Converts  digital  clocks  Irom  AC  line  frequency 

to  crystal  lime  base.  OnistafldlriB  accuracy, 

Video  Modulator  Kit  $9.95 

Conven  TV  set  into  a  high  quality  morutor  w/0 
effecting  usage  Oomp  lot  w%l  instaic 

Multi*vQlt  ComputeF  Power  Supply 

Bv  5  amp.  ±  18v  3  amp.  Sv  IS  amp,  -5v 
.Sanp,  I2ir  5  ainp,  -12*  option  -5v.  -t2v 
r'^TcVjlatel  &^c^ir$35  95.  Kitirimdt2s$is 
and  alinardmare  $5195.  Add  S5  00  shipping.  Krt 
of  tiardwaif  $16.00.  Woodgrain  case  flllM, 
ST  50  stnpDing 


Compare  features  before  you  tiecjdt  to  &«y  any 
Other  computtr  Ttiefe  is  no  other  computer  on 
the  market  fpdnty  that  has  all  the  desirabEe  btne- 
fita  dI  Ihe  Super  EH  for  so  little  mnn«y  The  Super 
Elf  IS  a  small  single  board  computer  that  does 
many  big  ttiings  It  is  an  excellent  compiter  fur 
training  wd  for  Teaming  prDgramming  with  tts 
mac^gne  iBAgqage  $nd  yei  it  is  easily  evprnAM 
with  a^ it i anal  mtmwf.  Foil  Basic.  ASCII 
KeftKiajiU.  vidm  tJvafMter  generation,  el£. 

BdoTEyDu  '^.j  ...jlfersiniieompulff.  itKdi 
KXJudes  the  follow^  ftaAurm  ROM  flanitor; 
SUti  and  Mode  displays:  Ssigie  step,  DpItorat 
addre^  displays.  Power  SLpply;  Audto  Arrtprrfier 
and  Speaker.  Fuliy  socKeted  for  aJI  iC  s.  Real  cost 
Of  in  wafTBHty  repairs:  Full  (focij mentation. 

Th«  Super  EH  inc lodes  a  ROM  monitor  for  pro- 
yrain  toadifiQ.  editing  and  executior  with  SINGLE 
SUP  1{ir  progrBm  debugi]ino  which  is  not  in- 
cluded in  others  al  the  same  price  Willi  SINGLE 
STEP  you  can  see  the  microprocessor  chip  opera- 
ting with  thF  uniipe  Qaext  address  vd  dita  tKis 
dtspl^  bfitort,  duriiig  m$  tliir  veeoMg  tn- 
stntctioris  Also.  1^  moda and  mitsnicton  cycte 
afe<feKidBdifld#ipH|edonaL£DindKaiigs. 

Aji  RCA  1861  vitfea  graphics  dHp  liiMrs  you  Id 
cortned  to  you  r  own  TV  mlh  m  inexpensive  vides 
nwdulator  to  do  graphics  and  Qame$  Tlierfi  is  a 


plus  load,  reset,  mn,  will  input,  memory  pro- 
(Bd,  itiitHittDf  leleci  ano  single  step  Large,  on 

bparrl  displays  proviOi'  i^uipui  and  optional  high 
and  low  address,  Th-ore  is  a  44  pin  standard 
connector  sloi  lor  PC  cards  and  a  50  pir  connec- 
tor slot  for  the  Quest  Super  EKpansion  Board, 
Pomff  supply  and  sodtets  tor  aH  iC's  are  tn- 
duded  m  the  pn[:e  plus  a  detsied  1 2?  pg .  mstruc- 
ttofi  mm^  whtcii  now  mduds  ovef  40  pgi  of 
soUMn  vilo.  iidudinfi  a  sen«s  of  F^ssons  to 
fiflp  O0t  yoy  siBted  «Kf  a  muse  program  and 
graphics  tutpt  proe  Many  sdwols  and  unwer- 
saftis  are  usfflQ  IH  Super  Eft  as  a  cou  rse  of  study 
0€M's  use  it  for  tyairung  aiid  R&D 

flememtier,  other  computers  onfy  ottBr  Sup^^  Etf 
features  at  addltionaf  cost  or  not  a;  aJI  Compare 
Iwfore  yeu  buy  Sup?r  EH  Kit  StOQ  J5,  High 
address  option  $9.15.  Lnw  add  rest  option 
$9.95.  Custom  Dabtnel  with  drilled  and  labeTlsd 
plEuciglass  trort  panel  $24.95.  All  niftaT  Expan- 
sion Cabinet.  paintcMl  and  silk  screened,  wilh 
room  ^Qr  5  S-lOO  boards  and  powev  supply 
$57.00.  WCad  BiDiry  Wtmofy  Saver Ktf  S£  95, 
Ailrts  and  opttvn  afec      -:  ^ 

wdiesied- 

IhMiliiti .  a  scritwafi  pubicsbon  for  IKS  com- 
puter  users  js  i¥iilJble  by  ^uhscriplMN)  fm 
St 2  00  per  t2  issues,  Single  jsst>es  fl.50  Is- 

su^  t-11  bound  St6,50 


apealer  tyttwn  included  tor  writing  your  owrr 

music  or  using  many  musiu  proQrams  already      f  fog  ^4  Qang   bfOChUre. 

written.  The  spsaker  ampHtler  may  also  be  used  ^    ' 

to  drive  relays  tor  control  purpose . 

A  24  ksf  HEX  keyboard  includes  16  HEX  keys 

Super  Expansmn  Board  with  Cassette  Interface  $89  J5 


Mqpws  Video  Graphics  $3.50.  Games  and  Music 
$3. DO.  Ch^p  d  Interpreter  $5.50. 


tliis  IS  truly  m  astDuruling  vatue'  This  & 
been  ctes»{^ied  lo  aHow  fon  to  Oeade  huw  you 
want  rt  optionaj  Ht  $i»$m  ExpanlfM  ioard 
tDnw  Mft4K  Ol  iov  ponr  RAM  tuny  address- 
able anywhere  in  64K  with  buiilin  menKfy  pm- 
t«ct  and  a  caauVe  Mirfact  Provistons  liave 
been  made  for  til  other  options  m  the  same 
board  and  it  hts  neaity  into  tt^e  hardwood  cabinet 
alongside  the  Super  Elf  Th e  board  rncJud es  slots 
for  up  to  m  ol  EPROM  (27Qa,  27&a,  :f716  orTT 
271  €]  and  istuTly  socheted.  £PflOM  can  be  used 
I  or  the  monitor  and  Tiny  Bas  i  c  or  oth  e  r  py  rposss, 
A  IK  Super  RDM  Moniter  $19.95  is  available  as 
an  on  board  optaoii  in  2708  EPflOM  which  has 
tiem  pFepragtunmed  witi  i  proQr^n  ^nderi 
edMiQf  and  irrof  chDctang  muttt  IHi  cs^ftt 
read^umte  nftMffi,  (nlocatible  cnnQi  Be) 
anoinrnAisive  ttwn  Ciiest.  ft  intkNles  repster 
ssft  and  readout.  ttOodn  move  capability  ^id 
Video  graphics  driver  with  hlmhinQ  cursor  Sr^k 

Qyest  Super  Basic  V5.0 

A  new  &nharic(>d  ve^r^ion  ol  Super  Baste  now 
available.  Quest  was  the  first  company 
wofldwlde  to  ship  a  full  size  Basic  tor  1BCI2 
Systems  A  complete  function  $«iper  Basic:  by 
fmt  Cenfear  including  lloaTing  point  capability 
with  sctentihc  notation  [number  ranpe 
* .  17P*1 .  32  bit  integer  tz2  billion:  fnulti  dmi 
iriays.  «iBB  iiTiyr.  tiling  manipulati<)n:  cat- 


Ofiio  Selentirtc  Computers 

-  Seres  2  $447  00,  Lie  an  Apple  it  le^  than 
half  th«  prcflf  CIPMF  Series  2  $1119.00. 
Minifbppy  vtrsion  with  additional  RAM  1)0 M, 
Complete  si^ftware  and  penpnerals  available 
Send  lor  free  Brochure ^ 


points  can  be  us«d  itfOt  the  register  save  feature 
10  isolMe  program  bugs  quiddy .  then  toiQw  w^tn 
smQle  step  H  you  love  the  S^ir  E^an*^ 
ioMl  and  Sifif  HMiar  fw  moniDr  e  up  and 
tuning  at  the  push  ot  a  bii^fan. 
Other  on  board  ogtions  include  ^aralNI  Mpvl 
and  Outpiit  Ports  with  hill  handshake.  They 
allow  easy  connection  of  an  ASCII  Keyboard  to  tt.e 
input  port  RS  222  and  ?t)  ma  Current  Loop  tor 
teletype  or  oth&r  diivice  are  on  board  a  ltd  if  you 
need  m  0  re  mem  o  ry  itier e  are  two  S- 1 00  slots  t  or 
static  ^AM  or  video  hoards  Also  a  1K  Super 
Monitor  version  2  with  vndHS  driver  lor  full  capa- 
btlity  di^^  with  T^ny  Bisic  ami  a  video  interlace 
board  f^n^lel  i/O  forts  $9,15.  RS  232  $4.S0, 
rry  20  ma  if  St.^,  S-ttW  UM.  A  50  pin 
connector  id  wfth  nbbon  cable  is  mailable  at 
St 5.^  \t^  easy  connection  behiieen  the  %M^m 
Etf  jnd  ^  Si^  Ex^fisiofl  Boaitl. 
Powif  SUfipty  Kit  tor  Qie  campiae  system  (see 
1    Mirltr-vtih  Power  Supply  > 

^p-r-  i;ij,  save  ana  loaC.  basic,  data  and  ma- 

Jiihij  language  programs;  and  over  7b  state- 

merits,  functions  an(t  opiirations. 

Nuw  improved  faster  version  including  re- 

numb«ff  and  essentially  unlimHed  trarlaolet. 

Also,  an  ncdusivg  us4ir  cixDandable  command 

itbrary, 

Sertafstd  PmM  1^0  included. 

Supef  Bsik  Dfi  Cassette  ^  OO 


Gremlin  Color  Viifeo  Kit  $69.95 

32  K  1G  Hlpha.''num erics  and  grupriics,  up  to  B 
colors  with  6B47  thip:  IK  RAM  ai  EIJOO.  Plugs 
into  Syper  £.11  44  pm  bus.  No  high  res  yrapbii;^. 
On  board  ^F  Modulator  Krt  14,95 


rm,  tm  Dynamic  RAM  Kit  |t4S.aO 

l«:[tfM3alriitD32K  Hlddai>iib«ih«JtiocksuotO'i 
MKz  wTTo  w£iT  State  f^fM    16K  RAM  $25,00 
Ttny  Baiic  ExttnAed  on  Cfttietle  tIS.OO 

laddtd  commandi  IvMt Strfngy.  ArrTy.  Cai- 
sette  10  vtc  \  S  100  4-Slo1  Ej^MiIob  i  §.iS 
Super  Monitor  Vl.l  Source  Uittno        $15.11 


Elf  II  Adapter  Kit  SZ4.95 

Plugs  iM  Bf  n  proMKing  Si^MT  St  44  and  5{}  pin 
plus  S-100  bus  ei(pans»on.  {With  Super  £x- 
pansjnn).  High  and  low  address  displays,  statg 
and  mode  LEO'S  optional  i£1B.OO. 


Super  Color  S-tOO  Video  Ktl  S129.9S 

Expandable  to  256  x  192  high  resolution  color 
graphics.  6847  wllh  all  display  modes  computer 
controlled.  Memory  mapper.  1K  RAM  expanda- 
blebSK  S-tOD bus  1802. BOBO. BOBS  ZSOvtc 

Oeilefs^  Send  lor  excel  I  eel  prtctig^margle 
pn^griRL, 

Bitor  Assemlttf  $25.00 

(Rtfpires  miFMimim  ol  4K  tor  tk  plus  uttt 

tovicet 

110!  Tiny  Basic  $mfx  llstiiq  tnM 

Stiper  Monitor  V2. 0^2.1  Swrn  UiUng  120.00 


TERMS:  S5.0Q  min.  order  U.S.  Funds.  Calif  residents  add  6%  tax. 

110.00  min.  BankAmerlcard  and  Master  Charge  accepttd.  lUO  insurance  optlottal. 
Postage-  Add  5%.  COD.  110.00  mln,  order. 


FREE:  Send  far  yaiir  copy  q1  our  NEW  1981 


QUEST  CATALOG.  Inciutle  4Sc  »tamp. 
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ARCO 

CAPS 

304              lOO-550pF 

1.50 

469 

170-780pF 

1.40 

400              .9-7pF 

1.00 

4615 

390-1400pF 

2.02 

402              1.5-20pF 

1.00 

404 

8-60pF 

1.00 

420             1-1 2pF 

1.00 

405 

10-80pF 

1.00 

423              7-lOOpF 

1.00 

422 

4-40pF 

1.00 

426              37-250pF 

1.01 

424 

16-l50pF 

1.00 

464              25-280pF 

1.00 

427 

55-300pF 

1.00 

465              50-380pF 

1.39 

462 

5-80pF 

1.50 

467              llO-580pF 

1.03 

■ 

TUI 

SES                             1 

6KD6 

5.00 

6939 

7.99 

6LQ6/6JE6 

6.00 

6146 

5.00 

6MJ6/6LQ6/6JE6C 

6.00 

6146A 

5.69 

6LF6/6MH6 

5.00 

6146B/8298 

7.95 

12BY7A 

4.00 

6 146W 

12.00 

2E26 

4.69 

6550A 

8.00 

4X150A 

29.99 

8908 

9.00 

4CX250B 

45.00 

8950 

9.00 

4CX250R 

69.00 

4-400A 

145.00 

4CX30QA 

109. 99 

4-400C 

145.00 

4CX350A/8321 

100.00 

572B/ri60L 

44.00 

4CX350F/J/8904 

100.00 

7289 

9.95 

4CX 150  OB/ 86  60 

300. 00 

3-lOOOZ 

229.00 

811A 

20.00 

3-500Z 

141.00 

6360 

4.69 

RF  Transistors                        1 

r—Xl 

MRF449 

12.65 

BFR91 

1.25 

^~— I^ — ~~3 

MRF449A 

12.65 

BFR96 

1.50 

^^~aS3'-— -^ 

MRF450 

11.00 

BFW92A 

1.00 

^~~3k 

MRF450A 

11.77 

BFW92 

.79 

o 

MRF452 

15.00 

MMCM918 

14.30 

CzJ 

MRF453 

13.72 

MMCM2222 

15.65 

MRF203            P.  O.R. 

MRF454A 

21.83 

MMCM2369 

15.00 

MRF216                19.47 

MRF455 

14.08 

MMCM2484 

15.25 

MRF221                  8.73 

MRF455A 

14.08 

MMCM3960A 

24.30 

MRF226                10.20 

MRF474 

3.00 

iMWAl20 

7.80 

.MRF227                 2. 13 

MRF475 

2.90 

MWA130 

8.08 

MRr238               10.00 

MRF476 

2.25 

MWA210 

7.46 

MRF240                14.62 

MR  F4  77 

10.00 

MWA  220 

8.08 

MRF245                28.87 

MRF485 

3.00 

JV1WA230 

8.62 

MRF247               28.87 

MRF492 

20.40 

MWA310 

8.08 

MRF262                 6.25 

MRF502 

.93 

MRF314                12.20 

MR  F604 

2.00 

NEW  MRF472 

MRF406                11. 33 

MRF629 

3.00 

12-5  VDC,   27  MHz 

MRF412                20.65 

MKF648 

26.87 

4  Watts  output 

MRF421                27.45 

MRF901 

3.99 

10  dB  gain 

MRF422A             38.25 

MRF902 

9.41 

] 

L.69  ea. 

MRF422                38. 25 

MRF904 

3.00 

J 

10/9.  50 

MRF428                 38.25 

MRF911 

4.29 

100/69.  00 

MRF428A.             38.25 

MRF5176 

11.73 

1000/480. 00 

MRF426                  8.87 

MR  F  8004 

1.39 

MRF426A                8.87 

BFR90 

1.00 

TO-3  TRAhtSISTOR  SOCK 

ETS 

PL2S9  TER 

Ml  NATION 

Phenolic  type 

.  6/$l.  00 

52  Ohm    5V 

^atts              |1,  SO  each 

NEW  SIMPSON  260-7 

$99.  99 

TORrN  TA70( 
Model  A303 
230  VAC  @ 

}  FANS  NEW     $29 

4f> 

.  99  eact) 

RG174/U  -  $15.00  per  10( 

}  ft. 

,  78  Amps 

Factory  new 

Will  also  wi 

jrk  on  115  VAC 

CRYSTAL  FILTERS 


EFCL455K13E 
EFCL455K40B2 

FX-07800L,   7.8  MHz 
FHA  103-4,    10.7  MHz 


3, 99 

2.99 

12.99 

12.  99 


CB  type  crystals 


$4. 95  each 

51-T 

Tl 

T15 

T2 

Tie 

T3 

T17 

T4 

T18 

T5 

Tl9 

T6 

T20 

T7 

T21 

T8 

T22 

T9 

T23 

TIO 

T24 

Til 

T25 

T12 

T26 

T13 

T27 

T14 

T28 
T29 
T30 
T31 
T32 
T33 
T34 
T35 
T36 
T37 
T38 
T39 
T40 


Rl 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

RlO 

Rll 

R12 

R13 

R14 


51-R 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 


R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
il38 
R39 
R40 


NEW  CHERRY  BCD  SWITCH 

New  end  plates 

Type  T-2GL 1.  29  each 


Johnson 
AIR  Variables 


$- 

I.  00  each 

T-3-5 

1    to      5  pF 

T'6-5 

1,  7  to     11  pF 

T-9-5 

2    to     15  pF 

189-6-1 

.  1  to     10  pF 

189-502-Y 

1.3  to    6.7pF 

189-503-105 

1.4  to    9.2pF 

189-504-5 

1,5  to  I1.6pF 

189-505-5 

1.  7  to  14-  IpF 

189-505-107 

1.  7  to  14,  IpF 

189-506-103 

1.  8  to  16-  7pF 

189-507-105 

2    to  19.  3pF 

189-508-5 

2. 1  to  22.  9pF 

189-509-5 

2.4  to  24,5pF 

545-043 

1.8  to  11.4pF 

■^S#«  U%t  0f  Adventsers  Ofl  psge  114 


v'64 
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Johnson 
AIR  Variables 


1/4  X  2  1/2"  shaft 

$2.50  each 

193-10-6  2.  2  to     34  pF 

193-  1.5  to  27.5pP 

193-  .6  to    6.4pF 


160-107-16 
193-10-9 

193-10-104 
193-4-5 


$1.00  each 

.5  to  12  pF 

2,  2  to  34  pF 

2.  2  to  34  pF 

3    to  30  pF 


RF  Power  Device 


MR F 45 4  Same  as  MRF458 
12.5  VDC,  3-30  MHz 
BOWatts  output,  12dB  gain 

$17,95  ea. 


E.F.   JOHNSON 
TUBE  SOCKETS 


#124-0311-100 
For  8072  etc. 


.  6.  99  each 


#124-0107-001 ...   13,99  each 

For  4CX250B/tl,  4X150A  etc. 

#124-0111-001 4.9Seach 

Chimney  for  4CX250B/R  and 
4X150 

#124-0113-001  and  124-0113-021 

$12.  99  each 
Capacitor  for  #l24-0i07-001 

#123-209-33  Sockets* . .  -6. 99  each 
For  811A,572B,  866,  etC- 


UNELCO  CAPS 


6-  8pF  47pF 

8. 2pF  62pF 

lOpF  lOOpF 

12pF  160pF 

13pF  180pF 

14pF  200pF 

20pF  240pF 

24pF  380pF 

33pF  470pt' 

36pF  lOOOpF 

43pF  35QV        $1.00  each 

86  Pin  Motarula  Bus  Edge  Conn^ctor^ 

Gold  pMcd  contacts 

Dial  43/B6  pin     ,  156  spacing 

Sotdertail  for  PCB, $3.00  each 

110 VAC  MUFFIN  FANS 


2N2857JAN 

2N2949 

2N2947 

2N2950 

2N3375 

2N3553 

2N3818 

2N3866 

2N3866JAN 

2N3866JANTX 

2N3925 

2N3948 

2N3950 

2N3959 


2.50 
3.60 
15-00 
4.60 
8.00 
1.57 
5.00 

1.00 
2.50 
4.00 

10.00 
2,00 

25-00 
3,00 


Transistors 


2N3960JANTX     10.00 

2N4072  1-60 

2N4427  1.10 

2N4429  7.00 

2N4877  1.00 

2N4959  2.00 

2N4976  15.00 

2N5070  8.00 

2N5071  15.00 

2N5108  4.00 

2N5109  1,50 

SN5179  1,00 

2N5583  4.00 

2N5589  6.00 

2K5590  8.00 

2N5591  11.00 

2N5635  5.44 

2N5636  11.60 

2N5637  20.00 

2N564I  5.00 

2N5643  14.00 


CRYSTALS 


-y 


2N5645 

2N5842 

2N5849 

2N5942 

2N5946 

2N5862 

2N6060 

2N6081 

2N6082 

2N6083 

2N6084 

2N6095 

2N6096 

2N6097 

2N6 166 

2N6368 

A210/MRF517 

BLiY35 

40280/ 2N4427 

40281/2N3920 

40282/2N3927 


10.00 

8.00 

20. 00 

40.00 

14.00 

50.00 

7.00 

10.00 

11.00 

13.00 

14.00 

11.00 

20.00 

28.00 

38.00 

22.99 

2.00 

5.00 

1.10 

7.00 

10.48 


5.120 

7. 3435 

7.4585 

7.4615 

7.4625 

7.4665 

7.4685 

7.4715 

7.4725 

7.4765 

7. 4785 

7.4815 


7. 

4825 

7. 

4865 

7. 

4925 

7. 

4985 

7. 

5015 

7. 

5025 

7. 

5065 

7. 

7985 

7. 

8025 

9 

.545 

9 

.555 

9-565 
9.575 

9,585 

10. 000 

10,010 

10.020 
10.030 
10,040 
10. 0525 
10, 130 
10. 140 


§4-  95  each 
10,  150 
10, 160 
10.  170 
10.  180 
10. 240 
10,  245 
10,595 
10.605 
10.615 
10.625 
10.635 


11. 155 

11.905 

17.315 

11 .  275 

11. 955 

17.355 

11,700   ' 

12.000 

17. 365 

11.705 

12.050 

37.600 

11. 730 

12. 100 

37.650 

11. 750 

16.965 

37.700 

11.755 

17.015 

37.  750 

11.800 

17.065 

37.800 

11.850 

17. 165 

37.  850 

11.855 

17. 215 

37.  900 

11.900   1 

1  17.265 

37.950 
38.000 

High  Voltage  Caps 


30  MFD  ©  500 

22  MFD  &J  500 

100  MFD  &  450 

150  MFD  ^  450 

325  MFD  (a^  450 

.OOi/lOOOpF  ^ 

.001(^1     3  KV 

.0015(^     3  KV 

.01  ®    4  KV 

,01  @1.6KV 

.02  (g    8KV 

.01  @     1  KV 


VDC 
VDC 
VDC 
VDC 
VDC 
10  KV 


1.69 
1,69 
2,29 

4.29 

.89 

4/1.00 

3/1.00 

.79 

4/1.00 

2.00 

6/1. 00 


TRIMMER  CAPS 


Spraguc-    Stable  Polypropylene. 
.  50  each  or  10/4.  00 
not  sold  mixed 
1,2  to  13pF 
2    to  30pF 
3. 9  to  l8pF 
3, 9  to  40pF 
3. 9  to  55pF 

Carbide  Circuit  Board  Drill  Bits 
for  PCB  Boards 

5  mix  for  $5,00 


NEW  2*^  ROUND  SPEAKERS 

100  Ohm  coil  $,99  each 

PLASTIC  TO-3  SOCKETS 

4/ $1 .  00 

CRYSTAL  HLTERS                                             " 
Tycomi-imm   same  as  21d4F 
IQ.  1  MHz  Barrow  band 
3  dB  bandwidth  IS  KHz  miit. 
20  dB  bandwidth  60  KHz  min. 
40  dB  bandwidili  150  KHz  min. 
Ullimatc  50  dB  insertion  toss  1  dB  nmx. 
Ripple  1  dB  max.    Ct.   0+/-S  pF    3600  Ohms 
m.  9^  each 

78M05 

Same  as  7805  bti  only  1/2  Amp 

5  VDC  .  49  each  or  10/  W,  00 


J310  N-CHANNEL  J-FET  450  MHz 
Good  for  VHF/UHF  AmpUfier, 
Oscillator  and  Mixers         3/ $1.00 

M  UK  AT  A  C  ER  AIvUC  H  LT  ER  S 


SFD  455D 
SFB  455D 
CFM455E 
CFU455H 
SFE  lO^TMA 


455  KH2 
455  KHz 
455  KHz 
455  KHz 

10.7  MHz 


2.00 
1.60 
5.50 
3.00 


TEXAS  INSTRUMEbrrTIL-305P 
5x7  array  alphanumeric  display 

$3.  85  each 
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ATLAS  FILTERS 


ATLAS  CRYSTAL  FILTERS  FOR 
ATLAS  HAM  GEAR 

Your  Choice 


$15. 95  ea 


5.645 
5-595 

5,595 
5-595 

V  *    V  V  J 


2,7/8 
2.7  USB 
2.7/8/L 
2.7  LSB 
-  500/4 
USB/CW 


Soldering   Kit 


New  Weller  Soldering  Iron  Kit 

#SP-23F. ...... 9, 99  each 

Kit  includes: 

1  -  25  Watt  soldering  iron, 
develops  750**  of  tip 
temperature 
3  -  tips  (screwdriver^  chisel, 

cone) 
1  -  soldering  aid  tool 
1  -  coil  60/40  rosin  core  solder 


CERAMIC  PLATE  CAPS 

$1-09  each 
#1  tjTpe  for  3/8  plate  cap 
#2  t]rpe  for  5/8  plate  cap 


Used   NiCads 


Used  C  Nickel  Cadmium  Batteries 

1.  8  amp  hour 

Pack  of  ten  $8.  99  per  pack 


CEFIAMIC  COIL  FORMS 

$1.  99  each 

3/16"  X  4/8" 
3/16" X  1/4" 
1/4  "  X  3/4" 
3/8  "  X  7/8" 
3/8  "  X  5/8" 
All  of  the  above  have 
powdered  iron  cores* 

1/2"  X  2  3/4" 


#1 

#2 
#3 
#4 
#5 


#6 


NEW  BOGNER  DOWNCONVERTER 

Industrial  version, 

1  year  guarantee $225*  00 

HOI  FOR  SALE  (N  ARIZONA 

UHF/VHF  RF  POWER  TRANS(5TORS 

CD2867/2N6439 

60  Watts  output 

Reg,  Price -•••-.*.  $45*  77 

SALE  PRICE  ..,,«,**«  •..-4.  ipl^«  7? 


CHOKES 


.  1-3  uH 
VIV  .15 
VI V  150 
5-20  tiH 
Variable 
Tranetor 
.47  uH 
.68  uH 
I    uH 

1.2  uE 
1.5  uH 
2.  2  uB 
2<7  uH 

3.3  uH 

6.5  uH 

7.  5  uH 

10    uH 

uH 
uH 
uH 
uH 
uH 
uH 


.15  uH 
ISO  uH 


.  p 


15 
20 
22 
33 
39 
47 
5Q 
56 
62 
68 


uH 
uH 
uH 


100  uH 
120  uH 
185  uH 
538  uH 
680  uH 
1000  uH 
1630  uH 


coil  10-80  uH 
mer  dual  8*  8  iiH 
1,00  ea.  or 
1. 00  ea.  or 
1.00  ea.  or 
1.00  ea.  or 
1.00  ea-  or 
.  1.00  ea.  or 
.1.00  ea.  or 
*1.00  ea.  or 
.1.00  ea.  or 
•  1«00  ea.  or 
- 1.  00  ea.  or 
.1.  00  ea.  or 
.1.00  ea.  or 
-1-00  ea.  or 
.1.00  ea.  or 
,  1.00  ea,  or 
.1.00  ea.  or 


.1 

.2 

,22 

.27 
.33 
.39 


mH 

mH 
mH 
mH 
niH 


.240  mH 
1,2  niH 
1,  5  mH 
1,65  mH 
1.  75  mH 
1.9    mH 

1  mH 

1.88  mH 

2  mH 


2.4 

2.5 
2.7 
3.0 
3.6 
4.3 


mH 
mH 
mH 
qpH 
mH 
mH 


*  * 


m   *    m   m 


•  *  . 


.1.00  ea.  or 
.1.00  ea.  or 


.  * .  •  * 


t  •  • 


.1.00  ea.  or 
.1.00  ea.  or 
.1,00  ea.  or 
.1.00  ea.  or 


.1.00  ea.  or 


. . .  ^.  "y 

•    >   .  A,   <f 0 

.--1.69 
■ . .  ^'.  93 
...1.00 
10/7.  50 
10/7. 50 
10/7. 50 
10/7.  50 
10/7.  50 
10/7.  50 
10/7.  50 
10/7.  50 
10/7. 50 
10/7.  50 
10/7.  50 
10/7.  50 
10/7.  50 
10/7.  50 
10/7.  50 
10/7.  50 
10/7.  50 

«  .  .  A.  «l9 

■*  ■  *  .JL .  w  V 

10/7. 50 
10/7.  50 

«   •    *  A+   99 

...1.69 

10/7.  50 
10/7. 50 
10/7.  50 
10/7.  50 
. . .  1.  50 


•  .  » 


..2.99 

.  •  ^  >    IJ  EF 

. .  2. 99 
..2.99 
..2.99 
2.99 
...2.99 

•  *  *    A .    9  hf 

...2.99 
...1.69 

.     .     .     O"  +     ^  V 

•  .    .     B  «    7  v 
.  .    .    ^.    tfif 

10/7. 50 
. . .  2. 99 

•  •  .   «.  99 

...2.99 


HIGH  VOLTAGE  CAPS 

420  MFD  ^  400  VDC 
600  MFD  %  400  VDC 


3.99  each 
3.  99  each 


4.7    mH 

5  mH 
5. 11  mH 

6  mH 
7,  2  mH 
8.25  mH 
8.28  mH 
8,6    mH 


10 
12 
15 
17 


mH 
mH 
mH 
mH 


19.6  mH 
20    mH 

20.5  mH 

22.6  mH 
24     mH 

27.4  mH 
28.  7  mH 
29.9  mH 

30     mH 
36     nfiH 

36.5  mH 
40    mH 

40-2  mH 
43    mH 


47 
50 
59 
60 


mH 
mH 
mH 

mH 


71.5  mH 
78.7  mH 
86  mH 
100  mH 
120  mH 
150  mH 
175  mH 
200    mH 

205  mH 
237  mH 
240  mH 
300  mH 
360  mH 
390  mH 
430  mH 
500  mH 
600  mH 
lOOO  mH 
1.5  Hy 
2.0  Hy 
2.5  Hy 
3.0  Hy 
5.0  Hy 
10    Hv 


.  ■ 


...... 


* . .  *  t 


. . « « *  p 


.   .   w    A .    v*  9 

,..2.99 


. . ,  2.  99 

*   .  .  ^«  9«7 

w       t       -.      U  4r       l7  9 

...2.99 
. . .  2.  99 


*  .  .  tt «  !7  9 

...2.99 
...2,99 
...2.99 

.  •  .  fi  *   «?  9 

« . . £ . 99 

2AQ 
.  9  V 

.  .    ■  Z*  9^1 

.  .  .  ju.  99 

.  «   4>  ^*  99 

.  *  .  u.  99 

.  #  -.  ^ .  9  9 

•  .  .  b.  99 
■  .  »  A,  «79 
.  .  «  it*  99 

...2.99 

.    .    ■    u.   99 

4     i     P     U  4    9  l? 

...2.99 
...2-99 

.   .  *  ^  i,   ^SfS 

^  m  m  Z.  i^^ 
,     »    .    Z.    ^fS 

. . .  2.  99 

4      #     4'    "lU^  -i     ^^  "^ 

. . . 2. 99 

W      Hi      »     'U  V      iJ^ 

...  2. 99 

...  -u.    99 

...2.99 

p  .  .  Z  ■  99' 

...2.99 

.  .  .  A  *   'SIj 

...2-99 

.     m    m    O  ^     9  9 

...1-50 

4.1^.99 

...   4ii.   9  9 

.     -     -     ^w    "V^ 
,      ^      .     ^  .     99 

. . ■ ^ . 9  9 

...2.99 


New  Fairchild  Prescaler  Chip 

d5H90DCQM*  - .  .  *  - 6-50  each 

350  MHz  prescaler  divide  by  10/11 


t^See  List  of  Adv^rnsers  on  page  f14 
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1.9-2. 5G  CONVERTERS 


NOT  FOR  SALE 
IN  ARIZONA 


1900  MHz  to  2500  MHz  DOWNCONVERTERS 

Intended  for  amateur  radio  use* 

Tunable  from  channel  2  thru  6. 

34  dB  g^in      2.  5  to  3  dB  noise. 

Warranty  for  6  months  Model  HMR  H 

Complete  Receiver  and  Power  Supply 

(does  not  include  coax). .  - $225-  00 


S39. 99 
$69.  95 


4  foot  Yagi  antenna  only. ........ 

Downconverter  Kit  -  PCB  and  parts  . 
Power  Supply  Kit  - 

Box,  PCB  and  parts $49.  99 

Downconverter  assembled. ,....,..,.   $79.  99 

Power  Supply  assembled . ,  $59,  99 

Complete  Kit  form  .,,*,,.,,.,.,,,,  .$109,  99 
(includes  Yagi  antenna  and  instructions) 
REPLACEMENT  PARTS 

MED  101 , 1,  29 

.  001  Chip  Caps  .....•*..««..<......•*.•   1*  00 

Power  Supply  PCB 4.  99 

Downconverter  PCB  .  * ,  • , 19.  99 

Instructions  for  any  separate  item  , . . .   10,00 


NEW  TRANSFORMERS 


F'lax 

F-46X 

F41X 

P-8380 

P-86D4 

K-32B 

E 30554 


6.3  VCT  @  6 Amps 
24V  @  lAmp 
25.  2VCT  @  2Amps 
lOVCT  @  3Amps 
20 VCT  @  lAmp 
28VCT  @  100  MA 
Dial  17V  @  lAmp 


DIODES 


Price  each 
6.99 
5.99 

6.99 
7.  99 
4.99 
4.99 

6.99 


HEP  I1D 

3,5  A,   iOOO  PTV 


2tl  ffA. ,   too  for  $11.00 


D61005 

i,  5  A,  l(WO  HV 

IS 

*•»-. 

im  far  %12. 

OD 

»VK  11S3 

2S  mh,  20,000  mv 

11. 

09  fA 

, ,    lO  tor  IB 

00 

Fa  If  child  LKDs 
FLV  SOD 7  &  &Q09 
Ciie  typr  TO- 91. 

red. 

«/Sl.O0 

H]fli*VDltaf«  liLudf  £K&OQ 
&04K1  Volt  ft.  SO  mA 


,  99  t'ach 


SCMS  lOK 

15  fflA,   1C^,000  PIV 

$l.B9ea.  .    10  for  lU.  50 


MctdroU  SCR 

TO-92C11*,  0.8  Amp.  3&  V. 
^0.2  V0  o.a. 
3a.m«  2j  #K50S4. 

VSl.DDor  100  Sis.  00 

LED  S  VDC  utilh  tauik-tn  re^islor. 

.  69  eicb 


Malqroltt  MA  752  R^ctllicr 
6  Ampg,   200  fIV 


4/I1.3S 


NEW  BCD  SWITCH 

8  switch  with  end  plates 

Model  TSM 200- 1011  (CD!)     $16.87 


CONTINUOUS  TONE  BUZZERS 
12VDC. -  -  -  -    32.00  each 


EI  MAC  HNGER  STOCK  #Y-302 
3e  in,  long  X  1/2  in.       W.  99  ^ch 


MAGNET  WIRE 

$22. 50  per  spool 
f24  A,W.G. 

#26  A.W.G- 

#25  A.W,G, 

#30  A.W.G. 

#31  A.W.G. 


9     m. 

9      lb. 

9      lb. 

8  3/4  lb. 

6       lb. 


CORES 

T20-12 

T25-6 

T30^2 


4/1.00 
T30-6 
T30-12 
T37-2 


T37-6 
T37-10 

T44-5 


CABLE  TIES 

i/T-iaa  lOO  pa-  bag 

miL  5p€C.  #MS-3368S,  4'^ 
Made  by  Tylon  Corp. 

$2.  50  per  bag 
100  hags  -  $20.00 

Miniature  Ceramic  Trimmers 
,50  each  or  lO/$4,00 


CV31D350 
HMOO-40  75-03 
300426 
E5-25A 


2    to    B  pF 
3.5  to  11  pF 

3.5  to  13  pF 
5  to  25  pF 
5,  I  to  40  pF 
3.  5  to  15  pF 
5.  2  to  40  pF 
2.  5  to   6  pF 


CERAMIC  STA^JD  OFFS 
tCNP-&  3/8  X  5/8" 

7/16  X  I  1/4 

iN54W0U2  3/S31  1  1/2'* 

^*NLS23W§3-510    3  '4  x  1  1/4 


n 


n 


29  each 
39  each 
4B  each 
79  each 


CORES  AND  BEADS 
^43  ShieM  Bead 

#61  Torokd 

#43  Balun 

HSl  Balun 

161  BalUf) 

ii^l  Balun 

#61  Beads 

Ferriie  Rod  1/4  x  1  1/2 
Ferrite  Beads  l/S'*  long 
Fertile  B€a45  3/8"  loi*g 
Ftrrile  Beads   l/l6"  lon^ 


4/1.00 
3/1.00 

JO/1.00 
8/1.  CM) 
6/1.00 
4/1.00 

10/KOO 
2.99 

la/i.oo 

6/1.00 
12/1.00 


ryOOR  KNOB  CAPS 

470  pF  @  15  KV 
Dual  500  pF  @  15  KV 
660  pF  @6  KV 
800  pF  @  15  KV 
2700  pF  @  40  KV 


$3,99  each 

5,99  each 
3,99  each 
3.99  each 
5.99  each 


QflDERLNG  INSTKUCnONS 

Check,  money  order,  or  crciSt  cards  wcfcomc.  fMastcr  Charge  and  VISA  only.)  No  perwuM  checks  or  cenif»ed  personal 
diccks  for  foreign  countries  accepted.  Money  ordet  or  cashier  it  check  in  U.S.  Funds  only.  Letters  of  credit  arc  not  acceptable. 

Minimum  shipping  by  UPS  is  S2.35  wi!h  insurance.  Please  ailow  extra  shipping  charges  for  heaw  or  long  iiems. 

All  parts  returned  due  to  customer  error  or  deci.sion  will  be  subjea  to  a  15%  restock  charge.  If  we  areoui  of  an  item  ordcr^l, 
we  wiU  try  to  replace  il  with  an  equal  or  better  part  uiil^s  you  specify  not  to»  or  we  wiU  ba^k  order  the  item,  or  refund  your 
money. 

PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE.  Prices  supersede  all  previously  published.  Some  items  offer- 
ed are  limited  to  small  quantities  and  are  subject  lo  prior  sale. 

We  now  have  a  toll  free  number,  but  we  ask  that  it  be  used  for  charge  orders  onty.  If  you  have  any  questions  please  use  our 
CNher  number.  We  are  open  from  S:00a.m.  -  5:00  p.m.  Monday  thru  Saturday. 

Oiir  toll  free  number  for  charge  orders  only  ii  800-528-361 1 . 


TRANSFORMERS 

$9.  99  each 
^2899652-01 

26.8  VCT  @660  MA 

21.9  VCT  @  1- 1  Amps 

$1.  99  each 
#18000711P 

24  V  @  100  MA 

$12.99  each 
#2099459-00 
28  V  @  1. 5  Amps 
9-6 V  @  9    Amps 
16.  8  V  @  300  MA 


JUMBO  LED'S 

Red 
Clear 

Yellow 
Green 

Amber 


8/$1.00 
6/ $1.00 
6/$1.00 
6/$l,00 
6/$1.00 


MEDIUM  LED'S 


Red 
Green 


6/$l,  00 
6/$1.00 


NE555V  TIMERS 
•  39  each  or  10/$5.00 

NEW  DUAL  COLON  LED 
.69  each  or  10/ $5, 00 

PLATE  CHOKES 

75  uH  3.00 

.94  mH  3.99 


TRANSISTOR  S/IC  S 


tAotoroLa  IflHllV  2SZ  VHF  ptrwi^r  amplifier. 
Frequency  rat^e:     144-118  MHk. 
Otfpia  pamtr.     ZSV . 
Uiminidin  ^le      19.  2  dB. 


Holorcilm  MC  UlCF. 

Btma^  !».■  um^  as  HEP  Ct/Oli  £ 

2-W  aucUO'  iniplif ler. 

$1.29  eA. ,    10  for  IS.  $0 


FaircJilUIM7-03  1C. 

ECG  no.   TOT  Chrama.  ilemadjla.tqr. 

$1.29ea. ,   10  lor  $e.5Q 


WoCorola  rf  trmisLsturs. 
SelectlDfi  Guide  4  Cross-Aet^rrnce 

ft  ^  ^rlt 


RCA  Triica. 

Trpf  TUlQA. 

TO-S  Cive  vttt  heat  ftlska. 

I.eAmp,   100  VDC,  Igt  9inA, 

Sensitive  i^te^ 


91.00  eacJit 


RCA  paw  IT  Er;in5LstDr,5. 
NPNRCS  2Srt. 
VccoflO  NPE  SinA. 
IC  20  Amps  Vtc  4V. 
2S0WaU9;  Ft  2  KHz. 


$3.00  each 


RCA  Tnacft. 

Typt  T4 13 1».  40799. 

aOOVDC  10  Amps, 

I3.69e9fli 

HCA  Trurs. 

Type  40W)5/T642iT>. 

30  Ampa,  400  VDC. 

15.00  tuch 

&44-40QI-003,  slmiliiu-  totypw  MHW  40 1- 1, 

1.  5  Wau«  atlpul.  440-512  MH^, 

15  dB  ^ifi  Biiii.  $15.  9t  eich 


2822  North  32ncl  Street,  #1    •    Phoenix.  Arizona  85008   •    Pnone 602-956-9423 
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LINKS     •  REPEATERS 


tb'aks;.™"  QUALITY  VHF/UHF  KITS 


•  RECEIVERS     •  PREAMPS     •  CONVERTERS  a  "T  A  CC/%Drk  A  D  I    C  DDI/^CO 


TRANSCEIVERS  •  POWER  SUPPLIES  •  PA'S 


Hamtronics®  Does  it  Again! 

Where  else  can  you  get  a 
value- packed  radio  at  such 

reasonable  cost? 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCErVERS! 

1 0  watts,  5  Channels,  for6M,  2M,  or  220 


FM-5  PC  Board  Kit  -  ONLY  $1 59/95 
complete  with  controls,  heatsink,  etc, 

(^binef  kH,  microphone,  crystofs,  etc.  sva/fab/^  separsiely 

Request  catalog  for  full  details. 


HIGH  QUALITY  FM  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


R75  VHF  FM  RECEIVER  lor  10M,  6M, 
2M,  220,  or  commercial  bands.  4  fantastic 
selectivity  options.  Kits  from  $64.95  to  $  1 1 9.95 

R450  UHF  FM  RECEIVER for380-520  MHz 
bands.  Kits  in  selectivity  options  from  $94.95 

Rt  1 0  VHF  AM  RECEIVER  Kitforvhf  aircraft 
band  or  ham  bands.  Only  $84.95, 


•  COR  KITS  Witht  audio  mixer  and  speaker 
ampltfJer  Onty  $29.95, 

•  CWID  KfTS  158  bits,  field  programmable, 
clean  audio.  Only  S59.95. 

•  A1 6  RF  TIGHT  BOX  Deep  drawn  alum,  case 
with  tight  cover  and  no  seams.  7x8x2  inches. 
Only  $18.00. 

•  SCANNER  CONVERTERS  Copy  72-76, 
1 35'  1 44. 24O-270p  400-420,  or  806-894  MHz 
bands  or^  any  scanner  Wired/tested  Only  $79.95. 


T51  VHF  FM  EXCITER  for  10M.  6M;  2M, 
220  MHz  or  adjacent  bands,  2  Watts  contin- 
uous. Kits  oniy  S54.95. 

T451  UHF  FM  EXCITER  for  450  ham  band 
or  adjacent  Kits  only  $64,95. 

VHF  A  UHF  LI  NEAR  AMPLIFIERS.  Use  on 

either  FM  or  SSB,  Power  levels  from  1 0  to  45 
Watts  to  go  with  exciters  &  xmtg  converters. 
Kits  from  S69.95. 


VHF      &      UHF      RECEIVER 


VHF  &  UHF  TRANSMITTING  CONVERTERS      VHF   &   UHF   RECEIVING  CONVERTERS 


Fof  SSB.  CW,  ATV,  FM,  etc.  Available  for  6M,  2M, 
220, 440  with  many  1 F  input  ranges.  Converter  board 
kit  oniy  at  $79.96  iVH¥)  Of  £99.95  (UHF)  or  kits 
complete  with  PA  and  cabinet  as  shown. 


20  Models  cover  every  pfactical  rf  and  if  range  to 
listen  to  SSB.  FM,  ATV.  etc.  on  6M,  2M,  220, 440,  and 
1 1 0  aircraft  band.  Even  convert  weather  down  to  2M! 
Kits  from  $39.95  and  wired  units. 


PREAMPS,  Low  noise. 

VHF  KitsfroTn  27  to  30O  MHz.  UHF 
Kits  from  300  to  650  MHz.  Broadband 
Kits:  20-650  MHz.  Prices  start  at 
$14.96  (VHF)  and  $18.96  (UHF).  Alt 
preamps  and  converters  have  noise 
figure  2dB  or  less. 


Call  or  Write  for  FREE  CATALOG 

(Send  $2.00  or  5  tRC's  for  overseas  MAILING) 
Order  by  phone  or  mail  •  Add  $2  S  &  H  per  order 
(Electronic  answering  service  evenings  &  weelcends) 
Use  VISA.  IVtASTERCARD,  Check,  or  UPS  COD. 


amironics,  inc. 

65-PMOUL  RD.  •  HILTON  NY  14468 

Phone:  716-392-9430 


Hamtronfcs'^  fs  a  reytMtmmd  trstiemark 


1^33 


rsTisa^j    the  first  name  in  Counters ! 


^m^mktw^^^i^r 

«■»«» 

fT«  1^4  « -ii*  pvft  •!» 

'T^tT 

l»«t 

tit  I  ATtfVMt 

>tf 

M  t  MEid  pHi  •  4ir 

ij^ihupni  'Ch<iy> 

lt« 

OV  K  i4Kf»p9n«f  GNvn. 

Eintc  k4H 

4t.*J 

E  il^miJ:  4in(«  litor  IA|)W 

!4*J 

9  DIGITS  600  MHz 


Tht  CT-90  is  tlsc  movt  vcr»ii1^  feiture  |»cked  codfilcravviliibk  for  less 
dufl  1300  OQ!  AdYAnnd  design  featuttt  iocliKk:  ^rt*  ^eathii  tut  iimei. 
DBe  diffU.  gjt^  iftdicKtdr  **«!  j  ttntque  disp^y  hohl  funcrikMS^  A^tch  holds  the 
£ip(iT«i  Qpaat  aJter  tJw  iiqutf  apul  is  removed  Alaa  a  1  OmHi  TC  XO  Lija« 
base  IS  used  whjcb  ciuiMes  easy  nro  but  cslibrttiofi  checks  i|wnst  WWV. 
0[HioiuJly;  an  mtefTiAt  nicAd  battery  sMcke^item*!  time  base  input  uid  Micny 
pawer  hj»h  stibility  crystAl  oven  time  faase  Aft  fcvtilsbJt  The  CT-QO, 
perfomiince  you  can  count  ofii 


$129^ 

^  WIRED 


SPECIFICATIONS; 


fUngc 

10  HtittWO  MHz 

S^niiljvity: 

Leu  llun  10  MV  Mt  150  MHr 

Lc&«  th«n  50  MV  ID  500  MHz 

Rcfolutiaic 

0.1  Hz  HO  MHj  rantt) 

lOHjiWMHt  fa«iej 

too  H;IM>0  MHiraop^ 

Dnpli^r 

9  dipu0  4-^  LED 

Time  bur 

Swfldifi  10.000  mHi;  10  ppm  30-40  C 

Oplional  Micro- power  ovtfvO  1  pp"!  20-40  C 

Power 

8  15  VAC^&'  250  ma 

7  DIGITS  525  MHz  $99 


WIRED 


SPFrfFICATIQNSc 


Ranges 
Scrwitjvjtjr. 

tlesoktkin! 


Ttme  b 
Power 


20  Hi  to  525  MHi 
Lea*  tlian50  MV  uj  ISO  MHi 
Ub4  than  150  MV  Lo500  MKe 
10  Hz  (5  MH7  range) 
10.0  Hz<50  MHz  tmngel 
100  0  Hi  (500  MHr  rui^e^ 
im^OA"  LED 
1.0p|HiiTCXO20^«0X 
12  VAC  ft  150  ma 


The  CT-70  breaks  the  prKe  burner  on  tab  quiLity  frequently  cou^^rik 
DeiuKe  feature!  such  a$;  Lhree  frequency  tangei  -  etch  with  pre-  ampUficaUon. 
dual  lelectable  gale  timiea,  and  gale  activity  indication  mskt  mcasurernents  a 
BiiBfk  The  wide  rr^uency  range  enables  you  ta  accurately  ineaiuiie  signals 
from  audio  thni  UHF  with  1 .0  pptn  ftccuracy  -  (har s  OOOl  %'  The  CT  70  i« 
d»  aMWftf  to  all  ytmt  measurenitstt  oceds^  m  the  ^cM.  lab  or  ham  ihacL 


PRICES: 

CT-70  wired  t  year  wtrrarry 
CT-70  Kit,  90  day  parts  war. 
ranty 

AC  1  AC  adapter 
BP  1  Nica^pacb  -I-  AC 
r/cfiaffer 


SW.95 


7  DIGITS  500  MHz 


$7955 

WIRED 


PRICES: 

MtNl^lOO 

wannntj 

AC-Z  Ac  adapter 

100 

BP-Z  Nicad  piirh 

adapter/ charger 


T    fear 

for  MINI, 
tnsd  AC 


179-95 

12.95 


Hcrr^t  a  handy,  general  purpqse  c<Hinier  thai  pciD^vides  nKKt  cDunler 
Functiani  ai  an  unbebevaMe  pnce.  The  MINI  100  doesn't  have  the  ^1 
fnqiatacy  rcnie  or  mput  impcdanre  quaUliri  found  in  hifbef  pnct  umtL  bul 
hr  bukc  Ri'  a^igna!  meamreinentx.  itcan't  b«  beaiS!  Acciirale  rrKUurvnit^l 
«M  be  made  fmm  I  MHi  all  the  way  up  to  5  00  MHz  with  eicelknt  ^niiuvity 
ftmughout  the  rajige.  and  the  two  gate  times  let  yc»i  leleci  ih«  resolution 
desired  Add  the  lucad  pKk  option  4fid  the  M  IN  M  00  Tn  alt«^  an  ideal  addit  ton 
to  your  tool  box  for'iinhfrfield"  frequency  checks  aiul  repairs. 


SP£CJFICAT10N& 


Seiuiiivity: 
EesoluitOit 

Display 
Time  base; 
Powet 


I  MHz  tG  500  MHi 
Le»ilan2J  MV 
100  (fxfilowgati!) 

LO  KHi  I  fast  ^[e» 
7  digits,  0  4"  LED 
2.0  p$jm  20  40"C 
5  VDC  ifl  200  tna 


8  DIGITS  600  MHz  $159 


WIRED 


SffECiFlCATION& 


Range: 
Senaitivity: 

Reaalution; 

Diipi«r 


20  Hi  to  600  Mm 
Le$ft  than  25  mv  to  1 50  MHx 
Lsti  than  150  mv  to  600  MHz 
10  Htr60  MHy  range} 
t&4>  Hz  1600  MHz  rang^l 
9  liglts  0  4*  L£B 
iO  ppm  20-4aX 
1 10  VAC  Of  1 2  VDC 


The  CT-50  ■&  a  versalile  lab  bench  counter  that  will  meaBure  up  to  6  00  MM  I 
wiib  8  digtt  prbc^ioiL  AndL  one  of  it£  beit  feitures  is  the  Heceive  Frequency 
Adapter,  which  turns  the  CT  50  mto  a  digital  readout  for  any  receiver.  The 
Adapter  is  easily  prpgrammed  for  any  tecetver  and  a  sunple  contiecuon  to  the 
recetk^er'  s  VFO  ii  alt  thai  is  rei|ui  red  for  use.  Addiog  the  leccj  ver  adapiier  m  tu 
way  hnuts  the  opera^ioii  of  llie  CT-50.  the  adapls  can  be  convesuently 
twitched  on  or  ofC  The  CT-SO,  a  counter  that  can  work  doubtfrdoty! 


PRfCES: 

CT-50  wired.  1  year  warranty 
CT  50  Kil,  90  day  parti 
warranty 

RA-L  receiver  adapter  kit 
RAr^  'vrndaifid pre- program- 
med i!  lend  eapy  of  receiver 
schemaucit 


5159.95 

119  95 
1  4.95 


DIGITAL  MULTIMETER  $99f  ,red 


DM- TOO  wired  I  ytirwmwi> 

DM-700  Kit.  <*0  day  jiarts 

warranty 

AC- 1,  AC  adfcptor 

BP-3,  Nicad  pack  +AC 

adapter/ chsn^r 

MP  1.  Pmbe  kH 


S99  9S 

79.95 
3.95 

19.95 
2.95 


The  DM  -TOO  ofTrts  pnahsuanMl  quality  pcrformancr  at  a  hdbWBt  prlcr. 
Features  include  26  diflFeverar  rvifea  and  5  funcinna,  alt  amnp^  in  a 
camrrrnent.  easy  to  u*e  ^EMUut  MeaiUTemenia  are  diifiJayedl  on  a  far^  3^ 
iM^m  Vi  tnch  LED  readout  with  autotnatic  decinul  |)lacefiieni,  sutcKniric 
polar  itv,  overranBe  tnilicatKm  and  nverload  profcctum  up  to  1250  vuld  on  all 
rnnsesi  making  tt virtual W  goot-profiP  TheDM-TOC^IcK^ksErear,  .1  handsome, 
Jet  hliiiflc,  rufi^d  ABS  L^iae  with  convenient  retrnctitHIt'  rilt  bill  mjikeii  it  an 
Idea]  aildition  to  nnv  «hop. 


SPECIFICATIONS: 

DO  AC  vote  lOOuV  no  1  KV.  5  mm» 

DCV  AC 

eurrenc 

OAoA  loI.O  Ampi^  5  ranges. 

Rnistance 

0. 1  ohms  to  20  Megohms,  6  raiifes 

Input 

impedance 

10  Megohms.  DC/ AC  volte 

Accuracy: 

0,1%  basic  DC  volts 

P&mw 

4'C  ccilf 

AUDIO  SCALER 


For  high  rpiOliAien  «Pi£o  mea^uremeiit^  multiplies 
UP  in    fr^quency.^ 

•  Great  for  PL  tofws 

«   MkilU plies  by  10  or  100 

•  0  01  Hi  resolution! 

S29  95  Kit       5^9.95  Wired 


ACCESSORIES 


*->  ■»>•  •>  ♦  r  «  *,*.-  - 


Telescopic  whip  antenna    BNC 

High  impedijicc  F'n^be.  hghf 

Low  pasA  pitvbe,  for  aiidio  rneajur^mentt . 

Direa  probe,  general  purpose  usage 

Till  bait,  for  CT  70.  90,  MINMOO 

Color  burst  cilihration  unit,  calibratci  counter 
against  coltif  TV  sigjial.  . , 


t-  ^  M.  -r  t  **_'**  W   *   '   \ 


%  T.9S 
15  95 

15,95 

12,95 

3,95 


ri'Bavftl--i-l> 


»    «    4     t      4 


COUNTER  PREAMP 

Ftw  mtiUufint  rvrrefiielv  wt^k  «ignaU  frctm  10  to  1,000 

MHz.  Small  *tirt  piiw^ied  by  f^lug  rr:ftnjiroriRiei''Encluded. 

•  Flat  25  db  gain 

•  BNC  Connectors 

•  Great  for  snifHng  RF  with  pick-up  loop 

S34.9i  KH     t44.95  Wired 


ranisey  eiedronic's,  inc.  ! 

2575  Baird  Rd.  Penfield.  NY  14526      -sz 


PHONE  ORDERS 
CALL  716-586-3950 


jJ_HAt%        W'thii^'i^P  9«fa'0"'**d     9a9**>n«  lo'  >0  doiri.  <t  )NI*  |plBas*4 
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"TOP  QUALITY  PARTS  FOR  LESS 


9  Watt  Stereo 
Amplifier 


Brand  New! 


***<&■ 


1 


Fantastic! 


One  of  the  neatest  items  we  have 
come  up  with.  Operates  on  8  to  20V, 
A.C,  or  D,C.  (on  board  diodes). 

•  Separate  tone  control  pots 

•  Balance  control 

•  Volume  contro( 

Separate   Inputs    for   phono,    radio, 

recorder,  etc.  Separate  jack  for  head 

phones. 

Replace  your  car  stereo  amp.  Easy 

hook  up  —  approximately  10  min, 

with  our  *'how  to"  instructions. 

Transformer  for  above  —  $3-50 


IC  Specials! 

LM18B9-2" 
MC1310'1*'* 


LM3S20'A.M, 

Radio  on  a  chip 

w/specs. 


2/1 


00 


Header 
4/100 


Voltage 
Regulator 

LM309K 

jOO 

5  Voft  - 1  Amp  Regulator 
T03  Case,  Super  Special! 


Universal 
Timer  Kit 

•  Adjustable  from  1  sec.  to 
1hr- 

•  Control  up  to  1  amp 
"Turn  Things  On  or  Off" 

Kit  includes  ali  parts  necessary  to 
build  this  exciting  kit. 
Uses:  Children's  T.V.  programs  - 
Darkroom  exposures  -  Amateur  10 
min,  l,D,er  -  Egg  Timer  -  Intermittent 
Windshield  Wiper.  Absolutely 
endless  uses. 

Complete  kit  Including  power  suppfy, 
px.  board  '  DPOT  relay,  and  alf  parts 
to  make  timer  operational* 


Video  Game 
Board 


3  for  12 


00 


Power  Transistor 
TO220  Case 


1  Amp  30  Watts  100  Volt 
TIP30C<PNP) 
TIP29C(NPN) 


Sprague  RFI  Filter 
3"  or  3/9"" 

Perfect  for  Computers,  or  any- 
thing that  needs  to  be  "glitch" 
free.  By  the  #1  name  in  filter- 
ing, Sprague.  JN17-5109B. 
Has  I.E.C.  Power  Line  Con- 
nector. 2x3  Amp.  115/220  VAC 
60  Hz.  2X""x2^v^"x  3^*  deep. 


Hockey  •  Tennis  *  Handball 

•  General  Instruments  AYS-SSOO 

•  Features  Exerting  Sounds 

•  On  Screen  Scorfng 

•  Speed  &  Paddle  Controls 

•  1  or  2  Players 

•  Works  on  8  15  Volts  DC 

Each  board  comes  with  RF  Modulator 
(Ch.  3  or  4)  and  schematic.  The  only 
parts  needed  to  complete  game  ace 
speaker,  2-1  Meg  Pots  &  Switches. 


Gold  Wire 
Wrap  Sockets 

Not  Cheap  Gold 
Inlay  as  Sold 
By  Others. 

Supers  Level 
Gold  Wire  Wrap. 

14  Pin -10/3",  25/8" 
16  Pin -10/4*',  25/11" 


Switch  Banks 


Rectifier  Diode  / 

IN4007     ^ 

ll/l"" 

1000  Volts,  1  Amp 
DO-41  Case  •  Prime  • 
Long  Lead  •  Marked. 


RCA  Triac 


5  for  3**^ 

T2800M-TO220  Case 
6  Amp  600  Volt 


•  Non  Canceling         050 

•  DPDT  PC  or  Solder  fc 

•  Switches  Easily  Removed 

•  Push  On/Push  Off 
THArSINCBEDIBLEt 


Video  Paddle 
Controls 


2  fori 


00 


1  Meg 

Can  be  used  with 
game  board  above. 


JFETOPAMP 

Super  High  fnput  Impedance 
{10^'  OHMS)  —  High  Frequen^ 
cy  Response.  TO  4  MHZ. 
Large  DC  Voltage  Gain  106  DB 
—  New  generation  OP-AMP 
with  Vastly  Superior  Features! 

LF356BH-75^or3/2*° 


Transformer 

32VCT  @  lamp 
6V  @  lamp 

Measures: 

2"x2y4"x2y4i' 

2%"  Mounting  Centers 


Micro  Mini 
Toggle  Switch 

gge 

6  for  5^° 

SPOT  "Made  in  USA 
with  Hardware 


IF  YOU  DON'T  HAVE  CATALOG  ^8105,  YOU  BETTER  WRITE  TODAY! 

Digital  Researeh:  Parts 

P.O.  Bm  40t2#7  •  OtrltnJ,  Tntit  75040 

(214)  271-2441 


term: 

Add  so  pMtaq?  #*  jray  bsftn';*  Qtdfin  (iitd^r  '15  iAil$  kwMmq  No 
CO  D  W^t  af«pt  ViS»  NssttrCard  in4  Am^i-cart  fifpmt  ^trif  Ten.  Res 
i44  S*  U*.  Fif*«qfl  o*^f5  iCaiiidi  10^)  idd  30 1  P  &  H 


«  VISA  *  MASTERCARD  *  AMEHiCAN  EXPRESS  • 


SPECTRONICS 


INC, 


I009   Ccrflttd   St..   Ojk    Pirk,    UUnal%  •  C0J04 

t312)   848-6777 


NEW  RELEASES  & 
POPULAR  ITEMS 


IMPROVE  YOUR  RECEPTION! 


OUR  MOST  POPULAR 
PREAMPLIFIER 


MODEL  PLF  2 


«52 


95 


AMECO  ALLBANP 
PREAMP! 

•  6  160  Meters 
•20+  dBGam 

•  Low  Price 


no  DEL  PLf-2  ifftpm^ei  *«»h  signal  $  as  ««^i  ■&  >m*Of 
«nd  s-puftOifS  rviecliori  at  mo<si  I'ecfiiwers  Direct  s*irchino 
(O  rec  Of  pJ'tJimp  lnclu<S«S  p*'  Supp  117  VAC  iwirfrd  & 
levied  tfa-M 

HOQEL  ^iF  2E        ^40  vaC  SO  60  Hf  oper^iion  WTM 

IIO0EL1^T3  For  transce«w*r  u4e  Coniinuoustir  lunaEiie 
(rom  S  to  160  merers  Featurflii  dudiF^gale  FE^  rrjntjsior 
dmplititr  lor  imprQ^^Hit  rpctiivAr  tflnsMivMy  and  lo«  noi^f; 
liqurfi  f^e-qtltres  no  iran^Cflivftf  moflHicati-ons  and  can  h^n 
die  up  to  isOW  transceiver  ogi pur  1 17  VAC  60  H/  t^fJ^ 
MODEL  PI '21        240  VAC  50  60  Hj  operation 


PARTS  TO  BUILD 
YOUR  OWN  ANTENNA 


CABLE 

tU  FOAM,  hi  dens  Draid  50  fl 
»U  FOAM,  fii  dens  Draid  100  U  . . . . 
RG^A/U  siranded  center  50  ft. . . . 
ROS&AAi  suanded  center  100  rr 
RGSa  3  ft  wiPL25d  eacfi  end 
RGSi  5  tt  w/PL25a  each  end 
AGS!  50  ti  WIPL259  each  end 

COPPBn  WIRE 

tti  ftrindtd.  tOO  t1  spool       . 
t14  so^jd  cppper  enameled  100' 

INSULATORS 

Egg  Ini,  porcelain  pef  pair 
QOO  BONE»  porcelam  set  ol  3  .  .    , 
HY  GAIN  1155  cenmr  insulator. 
H¥  QAIN  Cycolac  «nd  m^  per  pair 


2A.00 
4.1ft 


S9S 

ess 


J9 

1.50 


SHIPPING  CHARGES 

(Cdntlnantil  USA  only) 

All   Ajtidco  pf««rnpliti«rs:   $3j00 
Ail   "Build   yOiif  own"  anitnrta 
p^rrs:  ISjOD  l4t  itftm.  SDc  each 
addRiaitgJ  item 
Eavasdroppef  Antafin^  $^00 
Moaley  SWV-7  IS  00 
B&W  Portable  Whip  13.00 
MJnhflflaattri  12.50 


AUTOMATIC  BANDSWITCHING! 


All  ir^  world  s  shortwave  broad^casl  bands  are 
yours  wtltt  I  he  £avesdropp«''  AltBand"  jinlertna 
Ind'VNdual^y  lunei}  Iraps  mahe  the  Eavesdropper 
*Dft  Mtit  seven  separate  itntennas.  each  luaed  io 
a  d^Merem  international  broijlcamf  barNi  Ais^o 
coirers  It  and  60M  bands  as  men  its  lOO  foot.  7; 


Eavesdropper 

SHORT  WAVE  BROADCAST 
RECEIVING  ANTENNA 

$CQ95        *  COMPLETELY 

vlll  WEATHERPROOF! 

•   COMPLETE.  NO  ASSEMBLY  NEEDED! 
•  eO,  49.  41,  31,  25.  19,  16, 13  &  11M  BANDSE 


ohm  batancpti  te«dhr^  provides  an  evaci  rriaTch  lo 
the  anienna  on  every  band    Comes  cornpletely 
a^sembted.  and  ready  tp  instair  with  50  h  ot  450 
m    rest  nfU>n  4 ope   Overall  i«nQth   *2  10^   Wire 
t1 4  coppef  clad  steel   8ajid$*ac^'nQ  Auiomatic 
impedance  10  rcw  SO 7S  ohm%  balanced. 

OnlylSigS 


B&W  PORTABLE  WHIP  ANTENNA 


m 


Qu\ck  Moynting 


Simple,  dependable  whip  is  designed 
especially  tor  apartrrent  dwellers  and 
renlefs  vyho  cannot  install  a  perma- 
neni  antenna  Tunes  itw  2,  6,  10.  15. 
20  arid  40-mieler  Amateur  bands 
OHers  VSWR  of  1  1  1  when  property 
adjusted  to  cpefattng  irequencv  Mleai 
for  use  as  a  portable  emergerKiy  an- 
tenna, too  Amounts  lo  almost  any 
hort^ontat  support  Mith  a  svriple  cbmp 
bracket 

Weighs  Jess  than  2  pounds  including 
tive  base -loading  coils  (not  used  lof 
6/2  meters),  coax  line  and  counter- 
poise Whip  IS  22 '/j"  long  disassem- 
bled, extends  to  57"  Mount  is  14' 
long  Pow^t  rating:  360  watts  SSB  or 
CW 
tlod«l  370*10  f34.5C 


introducing  the  versatile 
Kantronlcs  Mini-Reader ' 


OHLY 


«299 


95 


Uil  UMM 


M  ust.  roii  cjn  njv«  mt  code- 
ttmrnn^  Micuom  tor  iKne, 
trTTfjna  j^cm  cpmfiined  «a 

■ntfar  hH  m  me  runctnomof 
IB  Ivger  counieriurt.  uie 


ttsoov.  ducomjdc  Moi^e  fpeed 
tracum^,  ctimDduiac^  oncouc 
a  tuning  e^ie  cod^^ctcing  pn^ 
grvTH  and  a  I4^vnw  dod. 
tut  ttie  ^bri'flHtfer  nwa^ 

lurfl  9fty  S74~  Dv  3  ^    llrv  1 
jfid  nuns  on  12  voits^  its  cjicuut- 
or  UK  scM  keavK  rturn  for  j  1I> 
croractcr.  vacuum^ulH  Nourci' 
cerit  ditolav 


2  METER  ANTENNAS  at 
BARGAIN  PRICES!! 


3  db  QAIN 
MAGNETIC  MOUNT 


ONLY 


Model  ai7 
Wi.  2.5  ibt. 


$19.^5 


An  economical  alternative  to  drilling  a  hole. 
A  magnetic  antenna  by  a  name  you  can 
trust  at  a  low,  low  price. 

Add  S2.00  Shipping 
Model  286  Same  but  trunk  Ltd $15.95  b 


^ 


"SLINKY"  Dipole  Antenna 

A  lot  of  performar^ce  in  a  tittle  space,  on  60/75,  40  and 
20  meters  Onty  on«  setting  needed  for  full  band  cover- 
all*^— 'ow  VSWR  throughout  Can  be  sal  at  anv  length 
ffCMTi  24-40'  on  eO/75  mettrs,  1  2  35'  on  40.  6  18'  on  20. 
Band  changt  takes  less  than  a  minute  Handles  1000 
watts    CW.    2000    PEP    on    SSB.    With    50'    RG-BB/U 


Mfftt  vtmm 


160     73  Magazine  •  August,  1981 


/aSSIirciocirwioduies 

12VDC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

AFftlCJfcTlOMS; 

*  Pn  a*A  jMitfrdOcifB 

•  Attvf  niwli*!  *jHi/ 

•  AircrjiH  rrmfint  cUk^ 

*  1  7VDC  AOV.  tnsmJL 

Eieaw*riicl    nitramntt, 

FH[ur«t:eir*Stiit  C^.3"  green  diipliv   Irturnaj  CTvrEii  c«ne- 
tiM*.  7  O^S  *ic.  /0*v  a^^*'  -  Au m  d  iKtiav  tv  tg^  t  nc-ti  contrDi 

MA  1003  Modi^le    .  * « . .....  $16.95 


MM  036 
WIA&030 
MA  1 0D? 

10Z  pao 


CLOCK  MODULES 

.7"  LOwCoitCl^iilt*!  ktUCJsntN  MncJuJp  B,9B 

.T"QlB.  LED  Alarm  CJnck/ThftfmiO(n*l«r  1fl.95 

.3"  Ldift^  Camt  Pigitil  LED  ClOCfcrTEmar  6.95 

i"  LED  Q|ft>lHiv  E^^?'  Cli::7>::ti.  A   XfCirmei'  9-9E 

T^AMSfOr^MEFtS 

X  f fl  rmar  f  or  W  A  10  2  3  C  St^?  M  Sd  ul  as  3.419 

Mf^rmer  far  MAtO^Q  ClOC'fc  Madbl«  3.49 

Kforpnar  for  PVtASO^fi  Odcit  Mo^ulef  3.49 


S  OHM  SPEAKER 

Sl.2Sn.  Z/TIISh.  ll/tTJEm 


H-aot  isi 


BATTERY  HOLDER 

•  Hotds  2  e^.  C  cfrlli 
*Altiminym  Cmt 

•  5'*  leadi 


B2721 


BATTERY 
HOLDER 

•  HQld*4  ea.  C  cells 

•  Plastic  case 

$4i«B.     1D/S4.2fi 


EPROM  Erasing  Lamp 


<  inw  37CI«.  Tf-m,  170£A^  52030,  f 304Q.  ate. 

•  Etmm  uf»  feo  4  dwt  witttpi  20  mimit**. 

«  IM«<iiiins  eonitBfit  vxpoVJrv  d'HUn^  4f  iMW  ifldNi. 

•  DPN^kiii  conduct n4fc»innn«T«4ifninart*ipEiti#|iJild-up. 

•  Buiti-in  f*f«TV  lack  tc  piwwit  trv  vaiitirium,. 

•  C<timf»*ef  -  only  7-S'B"  «  3-7 /*"  »  3" 

•  Co<mphR*  Hrilh  hiOkiinit  s^'V  fw  4  ctiqi 

UVS-11E $79.95 


JOYSTICKS 


JS^K       I 


JS-QK  &K  LJn««r  Tbeht  Pdti    > 

JSldOK        %00K  Linear  Tipvr  Patl  „  =  .  , 


6 

Clock  Kit 


■Bripirt    .300  m    comm    c»tTi 
cxM  4l«»lav 
'U^M  MMt3t4  clDc*  chip 

■Hri.  vMi^V  vi**abW  V>  29  ^" 

tSifTiui«tad  4w«|f^t  «•*« 

M  1  S  V  AC  a«Hri(tl«A 

•12  or  24  hr.  oCMraikon 

ilocii     »H  co-fltponanti.  cds  4 

•Si^tli    ftl*     M  a.  1/8"  «  1*" 


JE701 


$19.95 


JE215  Adjustabfe 
Dual  Power  Supply 

GsiiefiF  DescnpliQU.:  Ths  JE21S  ii  i  Duil  Povv«r 
Supply  with  independent  ii^juitBblo  potitiveetid  nega- 
tjvi  output  vQltAgeL  A  sepsnte  «djLjjtmDnt  for  each 
(}f  iht  lyppliei  prcvideitlie  uiier  unllmltttd  sppNc^tioni 
for  IC  Ciirrtj^t  voltage  rtqutrernireti.  Till  lupply  can 
ilK)  bt  mid  at  a  gen&fal  ilil-purpaii  virjablf  power 

RiPPlV-  t^EATUHSS 

•  A<tj.mii»blHtr«rtBul*lfla0Ow«f  lupplitt. 
pas.    mna    nvflj.    1  2VDC  Id   15VDC 

SVDC  tP  SO<kTi.A.  10VDC*  75ClrnA 
ISVDCOSQfbnA,  ana: 
15VDC*  A75'T,A 

•  TwQ,    ^  Terminal    iKt|    1C  ■'im^i«f(Ki 

»  frmttO  Ba*-Et  Corii|.irvCiran 

•  130  VAC  mput 

•  S^r»^  3  1/I-w  m  ».t/t#"L  ■  y  H 

JE2l&A4i.DiulPDwHSb^]ilvKitiiffliawii}.  .  S24J5 


JE2{H]RM.^l»*HBT$tipp?V  KitlSVOC.  1  ■mpli  .  .  f14.9S 
JE2QS  AdafiMrSrd  (tDJE2Q0>  f5.'9  »  -12V.  S12.9& 
JEJ10  V*f,  Pwf,  Spiv.  Kit.  S  ISVOC.iot  5amp.   *19.9& 


MICROPROCESSOR  COMPONENTS 


—  tOidAj'SOdOA  SUPPORT  DEVICi$ 
L^,.~  •'•if  HWirtjChitvut 

Hf  ^f^i#^  l^^'i'MSt  C^S**!**! 


IS 
SM 


n^p^.  Ohm  cw-tmi 

CPT  iCi^lT{rl4*r 

i^Hif*  T<i<nHiij  EirTrt»*l 

■  Hit  pi  airKtlortfi  Rb:tl.*f 


Mm 

41  tn 

til 


MIIUVO 

MCHH 
MCtW 


e^w/eeoo  support  pe vices  ■ 

M-f IJ  W'lM  Clruk  Mtta   HAM 
J^Nlblili:  HAM 
^■■4^iph«P«l  InlAP.  Adipl  [MCH^Oli 
PriartFV   IritliMJDl  COnlraiN*' 

Aivnc^riMiEiui.  tLHnm.  Ad^plvi 

■  Kite  HOP  ADC  E&50R  CHIPS 

crn^  i^ji  :^*  I    tz^'Hiii 


14       C*M->»-C*^|i'P* 


•4.14 


HUHOh 

Bffrv 

2SilV 


— fMlFT  nEGltrtRS' 

UW-B>t   brtMl^lE/AEEUniulalBI 

UBi>lbI-lil1  e^mmli; 

Ohiil  ID-Bll 

l\*k  U'Btt  SUtX 

l]j  Bll  byi.im'c 
rit^fl^i  OvnMmic 
lOnUl  IH-flIt  »»tK 

Qa4r  J4lli[  ilMh: 


EiJ.rt[^l>CN  tan  (VA 


-tIATA  ACQUISITION  — 

LI*I^F*IUi  All  14  FUI^  Ift 
T*uO  TMM  l^W  f^MM  f  ULV 
TBav»  l^m  Lhh  ^a  m 


4« 

iM 

M 
l.tt 
I.K 

i.n 

Lit 
f  ■ 

*m 

Am 

411 


DATA  ACOUlSfTtCMtf  lOONTINUEDt- 

PftrHfc  I  III  ■^OfACa'  HlBi  I 


B4UDI«AKT 

AAkTS- 


AV4 


4.* 


JW 


llltiitllL 

i>4  1UIK 

kX  Strike 

KHIc  IWCll 

UK^i   ^JAik  mfril 

IW>4  ^i^uc  iHA*  LO*  Pin**! 

Ilba^i  SUtIc  l^t 

im^i  Sl«tlc  BOni  La**  P>tM>«r 


L« 


RKOUU 

nij 
niiL 

Jlka  1 

lllbrVH*  |UFO*]liiJ 

1144 

Miwnoiv?  Eti4l  l*K  Dvnar^iit  tHni  (UPOll^  J] 
hfHHIU-)A  IK  Ovd.  Mhta  1  lA^Mr  Nl  at  MHWJ] 

MMHWINAA/H     Csflniltor  diKirirHl '^acniJir 

TliHIBH  IVJL         iK  suite 


LA 
1* 
LB 

».ai 

T. 


]EK  U^TiiFfiiL  AUni  4MMUHNJ^ 

4«G:'J  Fill  rant 
lit'*  sii<k 

ZKxl  ■DYncrn'lc 


POWER  CORD  SALE 


19 


T^^ST 


.39 


1-9 


W2-«T2 

10-flfl 


,35 


_USL 


.4S 


15 IftM- 


.39 


^0^ IM. 


J9 


JS 


•:! 


.49 


1-S 


4S 


AC  and  DC  Wall  Transformers 


-S 
IS 

It  e 


f"« 


?  ROMS  tPftOMS ' 

|K  l>POM  i(*V,  'tV^  *PV] 


MCUIBTISfi 
MdVttlW 


-NMOS  fl§ACrOF4l.V  MEMOHIEI — 

ianSur  AiDMt   Cci4iiPiilChit  Qafi.  |1  V) 


ii.ii 


MlCROti'nDCE^^R  MANUALS 

M'CD^lin  Uwr  Minij*! 


eHBBCh 
lht5]rFIM-J 

WthHMiktfi 
K,MimiH.lM. 


CO*«4H 


SPECIAL  FUMCTIOIN  — 

Dvii  M04  Cl«c^  Dipv»r  ^[V/| 
Diul  UOA  Cl«i:«  P^lvir  (i^'/l 

C04nmvM4csile4i  Cnii 
li#HG'«Drautlair  #■*!  TiflH  Ct«CH 

MlliiFiieiialriiHv/  «Mli  MOtfltt  KAM 

M  UfBtu'i[ra«Mr  -"1A  l*"04«  4  AM 
A  DkBCI  CXP  ^irwc  4/^  By**  !•«■.. 


U0 

1.91 

SI.* 

lUt 

LS 


]    LH 


TFLEPHOtiiiKEVKMRO  CHIPS ' 


A¥4^:)( 


*v+*|i 


Jt* 


tku%:;m>i« 


m^lf*.^.*^  Sa«itf  •viArt 


liui  rii  114*  wnh  a*u.'i.. 

|ta«l,   paMtr   bi^ldlPk  4i 


2 

AC    ^00 
ACtDOO 
AC17QO 
DV  9700 
:.  c  sQt3 


Inpiit 

T17V/S0HZ 
117Vj'B0Hi 

n7v-/eoH* 

117V/60H2 
117V>«0Nt 
i;Q^/gOMz 


0"t@t|lL 


13  VAC  2a0iTiA 

12  VAC  SOOrriA 

12  VAC  1  «iinp 

9  VAC  1.7  ■mo 

^  VEIC  30amA 

9  VUCSOOmA 


saTss 

$4  95 
«3..2B 


CONNECTORS 


DB2SP 
0825S 
OB5 1 226 
22/44SE 
LHj8B/y 

&023fl 

PL2$a 

PL2Sfl 

UG2&0/li 

UaT0B4/U 


U  £ubiri<nLAtur«  P\t^t  .  > 
P  SubfnttuHurB  SoCkjflt 
C9VM  for  DOTSPm  .  , 
PC  Edffe  (22/44  Pml 
QlMC  Plu«  .  .  ^ii  -  .  ^  .  . 
ONC  Jpck  .  .  . 
UHF  Aiitptt'  .... 
UHF  Pai>*1  R*c|I-  ■  > 
UHF  Ad«fPt«f  .  ^  «  . 
UMF  Pjtig    ...... 

SNC  P)Lig 

E^C  Bulkhead  necp 


•  -  »  +  t 


t2j9S 

S3,79 
S  t9 
Si. ^9 
$1.60 
$1.60 

*i.7a 
ti.2i 


TRS-80 
16K  Conversion  Kit 

Expani^  Yout  4K  TRS  80  Systatn  Id  16 Kh 
Kil  cChiTtfi  cgmplala  wifN; 

^8  ««,  MM 5 290  4UP04t6/4t1€]  1EK  Oyn,  flBini  l*NSI 

*  DosumtntAllon  for  Converuan 


TRSiaK2 
TRS  16K4 


*150KS 


$39,  H5' 
$29;95 


JE610  ASCII 
Encoded  Keyboard  Kit 


E 

:lectbonic  toy  motors 

' 

s. 

"S" 

■  ■ 

* 

Tf*ill^ 

ii^^ 

Curtwd 

TjlJJtJI 

Driff 

•» 

im 

AP^ 

aE.iM 

JT 

4 

Of    »i 

GUtCUJ- 

ij.eB 

Ifl 

■,3m 

a.2o 

«,?5a 

as 

BJBfl 

i» 

i*fl 

ffff? 

.■B37  0.D,   J< 

1  301  Lnrtgl-^ 


NIABUCHI  RE2dO  $  .99  each  .  .  .10/S7.50  .  .  .1C)0/£50.00 


EXPERtMENTOK 
SOCKETS 


WMlRl 


CPt-ltr 
C^hnrl 

n/1 


&TtaPoini 


EJCPDiOl) 

iir 

J- 

94(4T0» 

EXP3M 

1-r 

nnioi 

EXPMI 

u* 

tr 

3" 

4fi4230r 

Exraii 

liT 

M- 

^ 

M470I 

ttrtm 

UT 

LT 

,r 

4112301 

BUi, 

7[Z{I] 


friw 


I  4,7S 


um 


ti«ji 
'tt.n 


Quick  Tmsi 
SocliBis 
A  Bum  Strips 


^H      P' tL 


HT.Ht 
□  T4I1 

itrM* 

STIH 
OTIB 

•rit 


1,1* 
ir 

ir 

ij' 
ti" 
1 1'' 

rtr 
ir 


I  J" 

ir 
II' 

If 


HI 


H 

If 

n 
u 

» 

H 
P 


Linii 
Phui 

I  I  Ti 

I  i-n 
iifii 
i  rit 

■  !■ 


i^lO  i;>Q  Mil.  Ordv  -  U;Su  Funitt  Only 
Ctiif   R*tfrf»riti  Acid  6%  Sahti  T»v 
Add  1^%  plut Si  lnltj.r«ie« 


SpkSI»>u~2S« 

ShkI  B2^  PdiUVP  tor  vDur 

FREE  ^&ei  JAMECO  CaTAlO<S 


ameco 


ELECTRONfCS 


PHONE 

ORDERS 

WELCOME 


a/si 


A/4/t  ORDER  tLECTROMCS^  WORlDWiOE 

T355  SHOREWAY  ROAO,  BELMONT,  CA  9400Z 
PRICES  SUBJECT  TO  CHAMGE 


1^38 


Tb«  4)ES10  ASCM  lC«v board  Kil  can  b»  int«rf*e«d  inio 
rrwil  ■nv  eortipUIBr  tvnem  m«  kLt  cpm«t  cornpl*!* 
with  tin  I  ncj  Lilt  rip  I  QradB  Isev  board  tuv^tctti  atwm&'lv 
<&2-ltfty»),  <C>,  iDCkm,  cOPinflCTOf,  tl^cTronSg  c(nmpo- 
n,enti  and  «  di&ub la-tided  printed  wtrln^  btimi^.  Tha 
kdybcjiircj  p«l«fnPlv  rsiqulrai  +&V  >9  ISOniA  and  -T2V 
■JH  lOfnA  far  op«r*llDn.  Fflarurei  60  h«vt  g»rnirat»  tha 
T26  chardciffi-,  uppar  and:  \uvtm  hh  ASCijI  Ml,  f  ulkv 
buff  and.  Two  uwi'^fri'lh*  JcAyt  Dro^ricTad  tpr  eyatom 
applkatiOA^  Capi  IocK  far  upper' caia-snlv  I'^^B  cht'tc- 
i»r«.  Llikiljai  a  2376  44{^-pin]l  ■fi'COaBf  r«jid-onlv  mBFrrarv 
chip.  Oulpuu  i^it»ctly  compel  lb  I*  v»i\h  TTL/DTL  or 
MOS  lOSkC  vr«V^  E«KV  int*rfac44iv  wirh  a  1<6'-plin  p4p  «r 
ie-pln  ad«>  GOnn*ctpr   Si»:  3X-'M  m  T4K"W  M  SH^d 

ai  p  ictur«d  4&Ot*|^ 


JE610/DTE  AK 


$124.95 


JtblU  IVlt    A  Comi»rv»nts  (no  CJHlk  .  .  -    4     /U.Sa 

DTE'AK  [CMttmiy  -  j*i-*H«ii**w*(»**"o»S  49,95 


JE212  -  l«a««trvc  12V DC  Adapiar  poard  Kit 
fptiEfilDASCCI  KEVBOAflO  KIT   t^*XJ 


FULLeOlT 
LATCHeD  OUTPUT 
19-KEY  KEYBOAHO 


7~ha  iE€00  £.ncQdaf  Kaybtiard  PC^  prO'vhUaft  IwP  MiCaT*!* 
tivwadvc l^nal  4l4l1s  iJ^rodM^Ml  IfD*^  (VQU^niral  k«v  afiirwi 
Id  BlKi^  tflraci  pt  opranirn  ing  for  B-bU  rrikroprocaBiOir 
or  S^rt  mamwrv  cirtutu.  Thrc*  BddktbpnBl  ItBVt  *i«  pro- 
vkjad  for  wvr  ppArat^rrt  'Mitfi  Prw  hnrlOg  a  bkfTaPl* 
HiUuI  *v«<tl*PI*  Tfi*  ouUiui»4^*  l«tch«d  tnd  m^'niEorad 
iMriThi  9  LEOra«€louti  A<K>  ineJuctaci  If  a  i^  W  »n|rv  i1i^0rD# 
FactuT^.  Full  Stilt  iatjcli«d  ouipuT  *t»*  mbcicup'OfLtiao* 
dl^    Thra*    v1*f-^«fina    4r*vi    w^vlti    ofM   bB^rkg   bntvo^a 

9  LCD  'aiHfoxJTi  te  »«rifv  antriax  Env  inivftaemQi  ^4fni 
irtanaaTi]  l#«rfi  IC  fpnBK^PT.  O^tv  **V&C  fPi^ilr^a 
far  do«r4ltan   Sir*    3H   M  ■  8X"Vir  a  Slt'D 

(Aft**  a±scmt)J*<a 


JE600/DTE-HK 


S99.95 


JcoOy  Kil    PC  Board  4  Cntpnll,  fno  c»a^  . 
K  19  lf"K*y  KByuurd  (Kvypowm  Ofily)  . .  * . 
DTE-HK   tc*W  OfilW  -3ta"HK5  VvviiH%"D| 


$59.95 
$14.95 

S44.95. 


JE600 
Hexadecfmal  Encoder  Kit 


•^ 
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Fttoetiix  AZ 

\MaAi,  MFT,  i&W^  Aitrun,  l^rwn,  Ciuhcrift 
Hy-CMlzt.  BoMlQ^.  BA^  RWHr  Wiiukd  bike'  %t> 
mrvf  vnu !  hpwpr  rimiiiwii  iiiiiimii  Orp- .  IMO 
West    CkmrlliHi;    lUl..    Fivmli    AZ    S015« 


(jiJiTT  Citv  CA 


Ofy  CA  max,  ym-moa  Tr  vis  ib3.  ies»  sm 

flapi  Cd)  Mi  lor  4  tiMir  quKAi. 

FtKiEana  CA 

Qimpfiti'  tirwT*  [COM,  DiliTrrjii.  Ttii-Ttt.'. 
Mii^gp,.  fiijijitj  Lunar;  m'rr  -MKKJ  ti-lwCf (m  k' 
{■?oduL<t  fur  nobbyiitH  twhitk-latt,  ruperi' 
ticnlz?.  Alio  CB  HdJQ.  Ujidrt^iti^TlIk:  FcnUm, 
Ektb^nlot  MB  Stem  A^^.,  lontftai  ClA 
8X^7710. 


Sui  Joii!  CA 
SAN  FBANCiSCO  BAY  AltfA 

I  ImK W'^ vin  bit^^c  C^h  'QI  i^n^  buiI  umb 
IfaiEkCiBtipitiw  mm^ wd  ciFTinponiD  SeniBi 
l^mi  www  l99l~W«  qnctlfiK  \a  [COM. 

wide.  Tfile^Cwa  Efertrmia,  154$0  UnjqH 
Avmue,  San  Jim  CA  D&l^i,  ;m'447». 

Swi  Jqse  CA 

Bay  «r«i'i.  nmfefi^  Aim^sur  fimdki  itntrt ,  fwiw  <t 
mad Ain^lwi  HadEb  dk»  Ac  MrrMtr.  Wr  {etiun 
In««odL  IGDM,  AjAeo.  Vpbu.  Tea-T«c 
Surrtec-  b  many  mar  Imhi  laiki.  Tim     t37l 

m  w^iMi  iiiii  .TMiMroinifri.MTi  nnn 


AunHn  CO 


talt    C^UtpOHIII^    CBltilBf    Is 

lAi^UiMjik:  facibbjiiib  cod  iin«l!  rtiutiifBctunn. 
Law  ipricD,  jtrnwmg  s*!i«M*iifi  Come  «e  loT 
SKlrmit  Bilbi  'n  VieoA,  Int.,  0717  C  C()Uu« 

Denver  CO^  " 

meduiiKnl  «omp(»«]i&  (m  nMrniuter  ftsopie. 

rwfci  rriii;  _  Mi  W.  44th  A«t  ,  Dtsm  CO 
SOIL 


Ckitunibusi  CA 

t£i:SWOOE>-1rA£5li  -  DftAtX 

iTlF  wurklf  Trttni  fabtwtk'  ftmjitnjr  ihiMt- 
nir>fn1  YiHi  K|Jtli  wr  jt  (■>  1^1  tr\^  M  lUdlo 
'VVlkde^aJi' ,  jfllZ  Auburn  Avpitue,  C^umbiio, 
CA  31910(1.  5^1-71)00. 

Snyma  GA 

Fw  yttat  £«i»Tsid.  YflBu,  ICOM.  Dnfc  Bbd 
oilier  fem>t<N^r  hwhIl  inMne  in  «r  us  Ifln't 
Two- Wat  lUdiit.  3S0&  N.  AtJvto  lU-.  $in%-m« 

HcB  WBTBTZ.  iMH  the  Uini  »cvk  d"  Adi«- 
»w  C*iit  In  4k  imBmnMa  Wot  kmi  ihr 
Bad  Prim    CThII  Ak  Ibt  gH  ymii'  honi  iKEfk 
Bfm,  PiitrihiittfiK,  7S  S».  Slal«,  Ptobn  ID 
83353,  fiS2-CHI30. 


Terre  Haule  IN 

Yrmr  hiJH  luwtiriuMrlon  tix-atnU  [n  the  hssii  i^i 
Ihe  mkhviM.  ItrmckBr  E]«trnntc9k  tiK..  |B 
Hndowi  OaliT.  F.U  &■  3300,  Jrm  li^mir 

m^mm^m^im. 

Littleton  MA 

The  hmm  iiorp  fi  N  £  wu  c«n  f)(i>  lyn  Kmh 
msmJ.  J<X>M.  WilflKU  imaa.  OutfA,  laLII 

tkudrtal,  Neflinn'^  a&tnmB  bv 
iMimn,  W\Uar  Httstlri;  CAM  TEL^CCM 
btc'Cammunkmlknah  EkctmnEa,  ffTS^Gnait 


Mi^lfard  MA 

New  Entt^AtTi  [>utnibuti]«  aliil  AtithfirizExl  Eirr 
incr  Ciaiirr    Im    iJl   Ml«ii)r    Amtlnii   Lino- 
Lxmtcd  Jiui  Stwili  at  Bt^tui  ■«  fjdt  5  m  l-SJ. 
Tuffx  R^difi  FWtnnkf^  Ipc,,  Ki  M^^JC  A*«., 


Ado  Acbof  MO 


iDmbiA  tfiid 


iimii)    mDR.    Open  Monchnr 

WBbG%D.  WD90KX  ffid  WftAF  behind  the 
cnmipr  Punfuw  fUdln  SupnK,^  DS?  E^.  Hnmif 
Aw..  Anil  Arbor,  MkiilgM  4fll(M.  afla-M96. 

St.  Loiib  MO 

Erpevlmtmi^'i  liarodbf!  KLeiiftntii?  imd  m<^ 
tJuCiK~jiJ  i^iHTipmeiita:  Ilv  £VflTi,|H4.1ff  po^lv, 
.■mMq  {H^jple,  htffib,  robot  buiyExii.  ci^i 
jiiilrTk  (rppa  ki  tiavf  a  «>itI  CViilgw*.  Ok^ 
twiu  Ccrp.^  11^^  f mer  !U^..  SL  lav^ 
VI 51 130.  4174111. 


Phik*  PACamdcn  NJ 

Wav«^k()r  h  uivtiaJ  mk'nPV^'avf!  cOttiptHII'll  b 
it  equjipEiHrril,  Ij^bffl^fllnry  ttrick  t^  inntnj- 
nEzits,  iHMvvt  fmraUn.  Any,  kU  fit  liadif  all 
KipulM  makA,  HFTgR,  FXH.  K^L  Sarawm, 
Suer,  dr.  iKlmik?  F^mj  i Hi  LafaL.  14^ 

l^m  }aar/t  a^  tKiw^^wduiied  ICXJM 
■idYAESV;  dednniitEr  l^rplin«Ataif)r{]f  fww 
and  iHd  iprciAb.  Meat  ntw if  btmib  in  Huck. 
Gvmpletr  ten  ice  aad  fiHiJItio.  |Udte« 
tHiOnitcd.  1760  E^itoi  AivhiE.  r.O.  Bi»34T. 
Saawtm^  NJ  08373,  46»^-Vm. 

AmsterdAm  NY 
URn'ATE  NEW  YORK 

Vtomood..  [COM,  E>nkv^  plm  rruDy  "tier 
Ips  Am«ifurD«BkTfarDmr3Siran.  AiUrm* 
(faii[  lUdWStiHih.  Inc. 

■  JSYi^ieu 


%l»ctBr-RofTtc-tJtka  NT 

iMmtaB  Kanmod.  Y.^  iCQM,  DnJ». 
ToKticrWtft.  E?enTnn,  AlftiM,  Bohcst .  MI-7. 
TetnfMf,  AAtnTll,  KLM,  M>  Clin,  hl^xlry. 
t  jjien,  CcuihcTBit,  tlcutlcr,  Minj  Prmluicfak.  tT^lif 
won't  tw  dkMi]j|K}mt«d  w.lthrtjij,lpnien!/i*rvl4«, 
ftadb  Wnrid,  OtKiiia  County  AiTpun-Trnnii^ 
ml  Ikiildlng,  Dfid^vi^  M¥  13414,  3117  UE2U3. 

Columbus  OH 

bat  Imk  rimrK  Idt  iiidip  MttanA-  Qvbc  in  aAd 
Uv  liHJiti  boQiv  ytMi  hu^' 
LK-.tnlAI^Dt. 


Scran  ton  PA 

ICOM.  Bird.  CmhlfMli.  Beckroan,  Fli*kB. 
Lanrrv,  tluMleiH  Ant'^Mrui  Sn«daJls&,  Ajtnn, 
Avantl.  Hcklcn,  WHAU^Wm,  CDE,  AF.A, 
V|hri^]}«:t.  HunvKf^,  CKS,  Ajnplwsinl.  Siiii>., 
FKiian^lliBirtrr,  B&vv,  Anxcu,  ShuK.  LaRuci 

MS00.Ml-li24. 


Boustai  T% 


km 


pnole,   h«3ft.  mbul 
n  Ot^^  nx  daw9  •  wmk  Cmtcmmt 
Snc,.  aa»  Ckflicnri,  Kmutm   TX 
7KIKJ,  tf?R-657S. 


Sin  Anton  la  TX 
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Your  cofnpantf  name  and  maagiF 
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ample^.  advertisirm  for  the  October 
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AtigiuH  Isi.  Mail  to  73  Mag^tne, 
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THE  EVOLUTION  OF  A  CHAMPION ! 

FT-101ZD  Mklll 


The  FT-101 ZD  Mk  III  is  the  latest  chapter  in  the  success  story  of  the  FT-101  line. 
Armed  with  new  audio  filtering  for  even  better  selectivity;  the  FT-IOIZD  now 
includes  provision  for  an  optional  FM  or  AM  unit.  Compare  features  and  you'll  see 
why  active  operators  everywhere  are  upgrading  to  Yaesul 


Vari^^  IF  Bandwicfth 

Using  two  8-(H]fe  fifter^  in  the  FF,  yaesu's  pioneering  varfabte  bifid* 
wirftfi  system  provides  continuous  control  over  the  width  of  the  If 
passband  —  from  2.4  kHz  down  to  300  Hi  —  wittioot  the  short- 
comings of  singie-fiiler  IF  s^ift  schemes.  No  need  to  buy  separate 
fitters  lor  1.8  kHz,  t.5  kHz,  etc. 

Improved  Receiver  Selectlvrty 

New  on  the  FT-101  ZD  Mk  III  is  a  high-pedormance  audio  peak/notch 
filter.  Use  the  peak  fitter  for  single-signal  CW  reception,  or  choose  the 
notch  filter  for  nulling  out  annoy ing  carriers  or  imerfering  CW  signals. 
In  the  CW  mode,  you  can  cfioose  between  the  2.4  kHz  SSS  filter  and 
an  optjonai  CW  fitter  (WO  or  350  Hi)  from  tfie  mode  switch. 

Oiocfe  Ring  Front  End 

TTie  FT-IOIZD  now  sports  a  high-tevef  dfode  ring  miier  in  ttre  front 
end.  This  type  of  mixer,  well  known  for  tts  strong  signal  performance, 
is  your  assurance  of  maximum  proleclion  from  intermocJ  problems  on 
today's  crowded  bands. 

WARC  Bands?  Fuctory  InstnUed 

The  FT-tOIZD  Mk  III  comes  equipped  with  factory  installation  of  the 
new  10.  18,  and  24  MHz  bands  recently  assigned  to  the  Amateur 
Service  at  WARC.  In  the  meantime,  use  the  10  MHz  band  for  momtof- 
jng  of  WWVI 

RF  Speech  Processor 

Wot  an  addrtionaJ-cost  option,  the  FT-101ZD  RF  speecfi  processor 
provides  a  significant  rncrease  in  average  SSB  power  otitptJt,  for 
added  punch  m  ttiose  fieavy  DX  piie-ups-  The  optimum  processor 
tevel  is  easily  set  m  a  Iront  parvel  control. 


WoHdwide  Power  Cafiability 

Every  FT- 1 01 2D  comes  equipped  wrth  a  multi-tap  power  transformer, 
which  can  be  easily  modified  from  the  stock  1 1 7  VAC  to  1  DO/1 1 0/200/ 
220/2S4  VAC  m  minutes,  A  OC-OC  converter  is  available  as  an  option 
for  mobile  or  battery  operation. 

Designed  furtdamentally  as  a  high-performance  SSB  and  CW  trans- 
ceiver, the  FT-101ZD  includes  built-in  VOX,  CW  sidetone,  semi- 
break-in  T/R  control  on  CW,  slow-fast- off  AGC  selection,  level 
controls  for  the  rjoise  blanker  and  speech  processor,  and  offset  tunifig 
for  i)oth  transmit  and  receive.  The  Mklll  optional  FM  unit  may  be  used 
for  10  meter  FM  operation,  or  choose  !he  optlonaf  AM  unit  for  WWV 
reception  or  VHF  AM  work  through  a  transverter  (AM  and  FM  unite 
may  not  both  be  installed  in  a  sjngle  transceiver). 

Full  Line  of  Acc^^Qhms 

See  your  Yaesu  dealer  for  a  demonstration  of  tlie  top  performafice 
accessories  for  me  FT-IOIZD,  such  as  the  FV-101Z  External  VFO, 
SP-901P  Speaker/Patch,  yR-901  CW/RTTY  Reader,  FC^902  Antenna 
Tuner,  and  the  FTV-901R  VHF/UHF  Transverter,  WaEch  for  the 
upcoming  FV-IOtDM  Digifat  Memory  VFO,  with  keyboard  frequency 
entry  andf  scanning  in  10  Hz  steps! 

Nationwide  Service  Network 

During  the  warranty  period,  the  Authorized  Yaesu  Dealer  from  whom 
you  purchased  your  equipment  provides  prompt  attention  to  your 
warranty  needs  For  long-term  servicing  aftef  the  warranty  period. 
Yaesu  is  proud  to  maintain  two  fylly-^uipped  service  centers,  one  in 
Cincinnati  for  our  Eastern  customers  and  one  in  the  Los  Angeles  area 
for  those  on  the  West  Coast, 


Note:  A  limited  quantity  of  SwearRer  FT-101ZD  (with  AM  as  standard  feature)  is  shil  available.  See  your  Yaesu  dealer.  FT*tOIZD  Mk 
designates  transceivers  bearing  serial  #240001  and  up,  wkh  AFF/Notch  fj^er  buill  in  and  AM/FM  units  optional. 
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Price  And  Specifications  Subject  To 
Change  Without  Notice  Or  ObJagatton 
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YAESU  ELECTRONICS  CORP.,  6851  Walthall  Way.  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  Eastern  Service  Ctr.,  9812  PrincetorH3lendale  Rd.,  Cincinnati,  OH  45246  •  (513)  874-31 00 


i-CC 

w  memories, 
scanning,  DTMF 


Put  m  brnm  shack  in  your  hand.  The 
TR-24O0  ts  the  ideal  hand -held  for 
2  meters  FM.  It  features  a  large 
LCD  readotti  thai  can  be  read  in 
direct  sunlight  or  in  the  dark, 
S-kH^-atep  PLL  ayiiOiealzed  opera- 
tioa.  10- channel  memor^r,  scanning, 
and  I6'bntion  aaiopatch  DTMF 
encoder. 


Lar^e  LCD  digital  readout 

laWc  in  flirrii  sun  llx'licr 

liian  Li  ihe  dark 

(with  liimp  swiloUl  Virtually  nr> 

iiTeiir  Hraiii  Iniuch  Irss  lliiiii  LED^i) 
aiiiS  diNptay  ?^tays  on.  kui^^rd  uiid 
de|xnidabi<*  Lti  hoi  or  colcl  k-uipt-ia- 
mrc  range's.  Shdws  ri'i*eK'c  and 
I  m  nsm  II  fr eqin  ■  r  ir  i  o  s  a  n  d  m  t*  rn  1 1  ry 

S-kH^-step  frequencjr  selection 

PLL  synllic'sized  keyboard  cliiiiirifl 
sfkTtioii  Hv?il(*rn,  No  "5  up*  switch 
needed.  Selects  fnini  11  1.000  in 
147.995  MMz. 


TX  OPFSir 


w, 


OHH        ofi  mv 


:  ai' 


Na#M 


cm^r.  . 


CONVENIENT  TOP  CONTROLS 

•  ITP/DOWN  manual  scan 

5ir\i4lf  or  fast  tonUnuous  5kHz 
steps  Iroiii  I4a.900  to  148.495  MHz 
for  Amateur  and  MARS  or  CAi* 
simple ?i  or  repeater  operation, 

•  10  memorlea 

Retained  with  battery  backup  (only 
2.0  mAL  "MO"  memor\'  may  be 
used  to  shift  the  Imnsmit  frequency 
any  desired  amuuni  to  operate 
on  repealers  with  iionstiindard  split 
frequencies, 

•  Built-in  autopatch  DTMF  encoder 

All  16  buttons  of  keyboard  provide 
telephone  dual  tones  white 
transmitrint!. 

•  Automatic  memory  scan 
Cheeks  all  10  menu>ry  channels. 
Progrummable  lo  lock  auti:imaticafly 
on  cither  BUSY  IsiMnal  prt^t^eiit) 

or  OPEN  Ino  s^ignai!  channels. 

•  Repeater  or  simplex  operation 
Convenient  uiode  switcli  shifts 
transmit  frequency  +6()0  kHz  or 
-<>00  kHz  or  to  the  frequency  stored 
in  "MO"  memorv. 
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*  Two  lock  switches 

f  III  accidental  ireqi 

ehaiigc  and 


hone  PTT  and 
dio  terminals 

er  terminaJ 
one  Jack 


Optional  accessories: 

•  ST  I  base  stand  tsliownJ  whicli  charges 
to  90''^i>  (to  protect  batterv")  in  L5  hours, 
with  4'ptn  ronnertor  tbr  dynamle  micro- 
phone and  S0^239  antenna  connector 

•  BC  5  DC  quick  *90%1  charger 

•  SMC-24  speaker  microphone 

•  LH-1  deluxe  leather  case  (top-ftrHln 
cowhide  J 

•  PB24  extra  battery  pack  ulth  cliaiger 
adapter 

•  BH-1  belt  hook 


Reverse  operation 

Push-button  switch  shif  t 

to  traoaTnil  frequeticy  and  trans 
mitter  to  receive  frequency. 

•  BNC  antenna  connector 
Easy  to  conne  Tial  antenna, 

•  LCD  "arrow*'  indicators 
Show  *ON  AIR'  "NW  U  >r^' 
recall  h  -^BATT"  H  L 
and  "LAMP"  switch  on. 

«  High-impact  case  and  zinc  die* 
tust  frame 

Extremely  rugged  with  antfnna 
counterpoise. 

•  External  PTT  microphone  and 
earphone  connectors 
Easily  accessible  on  light  side  oi 
transceiver. 

m  Compact  and  lightweight 
Only  2  13/ie  inches  wide.  7-9/16 
inclies  high,  and  1-7/8  Inches  deep. 
Weighs  only  L62  pounds  (including 
anteana,  battery,  aiicl  hand  strapL  ' 

Standard  accessories  included: 

•  Flexible  rubberized  anienna  with 
BNC  connector 

•  Heavy -dut>^  i450-mAh)  NiCd 
battery^  pack 

•  External-standby  (PTT)  plu^ 
p  Extemal-mlcrophone  plug 

•  AC  charger    •  Hand  stn^ip 

•  Earphone 

More  information  on  the  TR-24aQ  Is 
available  From  all  authorij^ed  dealers  of 
Trio-Kenwood  CommunicaUons,  Inc.. 
nil  West  Walnut  Street.  Compton, 
California  90220. 

^KEN\A/OaD 


-pacesetter  in  amateur  radio 


Sperif^cations  and  prict*s  are  subfect  to  change  luiihout  notice  or  obikjation. 


